Investing Retirement Wealth: A Life-Cycle Model by John Y. Campbell et al.
 W?|hL_U|L?
#h?} |i T@t| ui _iU@_itc 4ihU@? LtiL*_t @i Mi}? |L _tT*@) ?Uhi@t?}
?@?U@* tLTt|U@|L? @?_ @@hi?itt Lu h@|it Lu hi|h? L? @*|ih?@|i ?it|4i?|t
| |i t@4i |4i |i 4T*U| h@|i Lu hi|h? L? UL?|hM|L?t |L |i 5LU@* 5iUh|)
t)t|i4 @t _iU*?i_ @t |i t)t|i4 @t 4@|hi_( @?_ |t h@|i Lu hi|h? t ThLiU|i_
|L _iU*?i uh|ih ? |i 2t| i?|h) ? hitTL?ti |L ?u@Lh@M*i _i4L}h@TU |hi?_t
EBi@?@!LT*Ltc |Ui**c @?_ ~i*_it bbH N?thTht?}*)c TL*|U@?t @?_ |i TM*U
@i MiUL4i ?|ihit|i_ ? |i TLttM*|) Lu 4L?} |L @ Th@|3i_ t)t|i4 ? U
hi|hi4i?| UL?|hM|L?t i@h? 4@h!i|M@ti_ h@|it Lu hi|h?
N?uLh|?@|i*)c | t ?L| t|h@}|uLh@h_ |L UL4T@hi @*|ih?@|i hi|hi4i?| t)t|i4t
Ahii 4TLh|@?| ttit @giU| |i UL4T@htL? @?_ ?@*_@|i t4T*i h@|iLuhi|h?
U@*U*@|L?t 6ht|c |i hi|h? L? |i Uhhi?| t)t|i4 t *L ? T@h| MiU@ti Lu |i
Lih@?} Lu ?u?_i_ *@M*|it @t| }i?ih@|L?t @i hiUii_ @ }u| |@| 4t| Mi
T@_ Lg MiuLhi |i iUL?L4) U@? i?L) |i t|i@_)t|@|i Mi?i|t Lu @?) ?i t)t|i4
5iUL?_c U@T|@* ?UL4i |@  @|L? T|t @ i_}i Mi|ii? Thi|@ @?_ @u|ih|@ h@|it
Lu hi|h? `i*u@hi U@*U*@|L?t tL*_ |@!i @UUL?| Lu |i |@ hii?i }i?ih@|i_
M) U@T|@* @UU4*@|L? E? tL4i t)t|i4tc |t |@ hii?i t uLh}i? @?_ Th@|i
hi|hi4i?| @UUL?|t i@h? }ih Thi|@ h@|it Lu hi|h? Ah_c hi|h?t L? @*|ih?@|i
?@?U@* @tti|t U@? _gih u |iti @tti|t @i _gihi?| ht! U@h@U|iht|Ut  @*_
UL4T@htL? Lu h@|it Lu hi|h? 4t| @_t| uLh ht!
At T@Tih uLUtit L? |i *@t| ttic |i i@*@|L? Lu @*|ih?@|i ?it|4i?|t |
_gihi?| ht! U@h@U|iht|Ut 6hL4 |i TL?| Lu i Lu LtiL*_tc |i Uhhi?| 5LU@*
5iUh|) t)t|i4 hiThiti?|t @ _i?i_Mi?i| Ti?tL? T*@? ? U ?UL4i hi@*3@|L?t
|hL} *ui @hi |i_ |L @??|) T@)4i?|t ? hi|hi4i?| At t t4*@h |L @ t)t|i4
? U LtiL*_t @hi uLhUi_ |L @UU4*@|i @ ht!*itt @tti| ? @ hi|hi4i?| t@?}t
@UUL?|
5L4i UL44i?|@|Lht @i hiUi?|*) @h}i_ |@| LtiL*_t L*_ Mi Mi||ih Lg
u |ih hi|hi4i?| t@?}t ihi ?it|i_ ? ht!) @tti|t tU @t i^|it |@| @i
@ }ih @ih@}i hi|h? At UL*_ Mi @Uii_ |? |i Thiti?| t)t|i4 u |i
5LU@* 5iUh|) |ht| u?_t ihi ?it|i_ ? i^|it( @*|ih?@|i*)c |? @ Th@|3i_
t)t|i4c LtiL*_ hi|hi4i?| @UUL?|t UL*_ ?U*_i i^|) ?it|4i?|t
Wu @ LtiL*_ U@? MLhhL |L ?it| ? i^|itc Liihc |i? |i @UU4*@|L?
Lu ht!*itt @tti|t |? @ 5LU@* 5iUh|) @UUL?| ?ii_ ?L| hit|hU| |i LtiL*_<t
Lih@** TLh|uL*L Ai LtiL*_ U@? ?_L ht!*itt 5LU@* 5iUh|) @UU4*@|L? M)
MLhhL?} L|t_i |i hi|hi4i?| @UUL?|( |i LtiL*_<t Lih@** TLh|uL*L U@? Mi
4@_i t| @t ht!) @t u |i hi|hi4i?| @UUL?| |ti*u ihi ?it|i_ ? i^|it At
@?) U*@4i_ Mi?i|t uLh @ U@?}i ? |i 5LU@* 5iUh|) t)t|i4 4t| _iTi?_ L? |i
Thiti?Ui Lu TLh|uL*L UL?t|h@?|t |@| Thii?| |t tLh| Lu @tti| |h@?tuLh4@|L?
AL _gihi?| tLh|t Lu UL?t|h@?|t @hi TL|i?|@**) hi*i@?| 6ht|c @ LtiL*_ 4@)
Mi ?@M*i |L MLhhL @| |i ht!*itt ?|ihit| h@|i |L ?@?Ui i^|) ?it|4i?|t EL?
t|@?|?_itc #L?@*_tL?c @?_ ih@ bbH 5iUL?_c @ LtiL*_ 4@) u@Ui  i_ ULt|t
Lu i^|) 4@h!i| T@h|UT@|L?( u |iti  i_ ULt|t i Uii_ |i Mi?i| Lu T@h|UT@
|L?c |i LtiL*_ 4@) L*_ ?L i^|it EMi* bbH Aiti UL?t|h@?|t 4@) @giU|
_gihi?| LtiL*_t _gihi?|*) Ai ht| UL?t|h@?| t T@h|U*@h*) *!i*) |L M?_ L?
@ LtiL*_ Lti ?UL?t|h@?i_ LT|4@* i^|) TLt|L? t T@h|U*@h*) *@h}ic *i
|i tiUL?_ UL?t|h@?| t T@h|U*@h*) *!i*) |L M?_ L? @ TLLh LtiL*_ | *||*i
|L|@* i@*| Aiti _gihi?| tLh|t Lu LtiL*_t 4@) Mi _gihi?|@**) @giU|i_ M) @
5LU@* 5iUh|) hiuLh4 |@| @*|iht TLh|uL*L UL?t|h@?|t
*i@h ?_iht|@?_?} Lu |iti ttit hi^hit @ i** _ii*LTi_ ?Lh4@|i |iLh) Lu
LT|4@* TLh|uL*L ULUi Lih |i *ui U)U*i N?|* ih) hiUi?|*)c Liihc |iLhi|U@*
Lh! L? |t tMiU| *@}}i_ u@h Mi?_ |i u@4*@h |iLh) Lu t?}*iTihL_ LT|4@*
TLh|uL*L ULUi 5@4i*tL? EbSb @?_ ih|L? EbSbc b. tLi_ |@| |ihi @hi
UL?_|L?t ?_ih U *L?}*i_ ?it|Lht ULLti |i t@4i TLh|uL*Lt @t t?}*iTihL_
?it|Lhtc tL |@| |i ?it|4i?| Lh3L? t hhi*i@?|( ?uLh|?@|i*) |iti UL?_|L?t
@hi }*) hit|hU|i ? |@| |i) ?U*_i TLih |*|)c hi|h?t L? t@ui @?_ ht!)
?it|4i?|t |@| @hi ?_iTi?_i?|*) @?_ _i?|U@**) _t|hM|i_ Lih |4ic @?_c 4Lt|
_t|hM?} Lu @**c |i @Mti?Ui Lu *@MLh ?UL4i
W? |i *@t| ui )i@ht iUL?L4t|t @i hi|h?i_ |L |t |LTU @?_ @i Mi}? |L i 
T*Lhi *L?}h? TLh|uL*L ULUi i? |iti hit|hU|L?t @hi hi*@ i_ +Ltt Ebb. tLt
L Lh3L? igiU|t U@? i4ih}i uhL4 4Lhi }i?ih@* 4L_i*t Lu Thiuihi?Uit hi??@?
@?_ j@ EbbHc @4TMi** @?_ VUih@ EbbHc @?_ `@U|ih EbbHM UL?t_ih U@?}it
Lih |4i ? |i ht!*itt hi@* ?|ihit| h@|ic *i @*_33 @?_ w)?U Ebb.c @h
Miht Ebbbc h@?_| Ebbbc @4TMi** @?_ VUih@ Ebbbc k4 @?_ 4Mih} EbbSc
5@4i*tL? Ebbc @?_ `@U|ih EbbH@ UL?t_ih U@?}it Lih |4i ? |i i^|) Thi
44c @?_ hi??@?c 5U@h|3c @?_ w@}?@_L Ebb. @?_ w EbbH @**L @ 4Lhi UL4
T*i T@||ih? Lu @h@|L? ? ML| |i hi@* ?|ihit| h@|i @?_ |i i^|) Thi44 Ai
igiU| Lu *@MLh ?UL4i L? TLh|uL*L ULUi @t Mii? i T*Lhi_ M) ih|@| @?_ O@*@ttLt
2Ebb.c L_ic ih|L?c @?_ 5@4i*tL? Ebbc LUULc BL4itc @?_ @i?L| Ei?Ui
uLh| Bc bbHc B@!_t Ebb.c Oi@|L? @?_ wU@t Ebb.@c 5|Lhit*i||i?c Ai*4ihc
@?_ v@hL? EbbH@c @?_ VUih@ Ebb.c @4L?} L|iht
W? |t T@Tih i UL?Ui?|h@|i L? |i igiU| Lu *@MLh ?UL4i Ai |iLhi|U@* *|ih
@|hi L? |t tMiU| U@? Mi *LLti*) t44@h3i_ @t uL**Lt  LtiL*_ | *@MLh
?UL4i @t @? 4T*U| L*_?} Lu @ ?L?|h@_@M*i @tti|c 4@? U@T|@*c |@| hiThiti?|t
@ U*@4 |L |i t|hi@4 Lu u|hi *@MLh ?UL4i At ?L?|h@_@M*i @tti| U@? RUhL_ L|
i T*U| @tti| L*_?}t Wu *@MLh ?UL4i t *|ih@**) ht!*ittc |i? ht!*itt @tti| L*_?}t
@hi t|hL?}*) UhL_i_ L| @?_ |i LtiL*_ ** |*| |t TLh|uL*L t|hL?}*) |L@h_t
ht!) @tti|t EL_ic ih|L?c @?_ 5@4i*tL? bb Wu |i LtiL*_ t UL?t|h@?i_
uhL4 MLhhL?} |L ?@?Ui ht!) ?it|4i?|tc |i tL*|L? 4@) Mi @ ULh?ih @| U
|i TLh|uL*L t ffI ht!) @tti|t Wu *@MLh ?UL4i t ht!) M| ?ULhhi*@|i_ | ht!)
?@?U@* @tti|tc |i? ht!*itt @tti| L*_?}t @hi t|** UhL_i_ L| M| *itt t|hL?}*)( |i
TLh|uL*L |*| |L@h_t ht!) @tti|t t hi_Ui_ EVUih@ bb. Wu *@MLh ?UL4i t TLt
|i*) ULhhi*@|i_ | ht!) ?@?U@* @tti|tc |i? ht!) @tti|t U@? @U|@**) Mi UhL_i_
L|c |*|?} |i TLh|uL*L |L@h_t t@ui ?@?U@* @tti|t
N?_ih |i @tt4T|L? |@| ?UL4i tLU!t @hi ?ULhhi*@|i_ Lh L?*) i@!*) ULhhi
*@|i_ | t|LU! hi|h?tc |iti hit*|t t}}it| |@| LtiL*_t L i TiU| } u|hi
*@MLh ?UL4iQ_tUL?|i_ @| tL4i @TThLTh@|i h@|i @?_ 4i@thi_ hi*@|i |L ?@?
U@* i@*|QtL*_ @i |i t|hL?}it| _ithi |L L*_ t|LU!t W? @ *uiU)U*i 4L_i*
| @ hi@*t|U @}i ThL*i Lu ?UL4ic |i _tUL?|i_ @*i Lu i TiU|i_ u|hi ?UL4i
?Uhi@tit hi*@|i |L ?@?U@* i@*| ? |i ih) i@h*) T@h| Lu @_*|LL_c M| Ti@!t
u@h*) i@h*) @?_ |i? _iU*?it @t Lh!iht @TThL@U hi|hi4i?| At t}}it|t |@|
u@h*) )L?} EM| ?L| |i ih) )L?}it| LtiL*_t @hi |i 4Lt| *!i*) |L Mi @giU|i_
M) MLhhL?} UL?t|h@?|t |@| *4| |ih i^|) TLt|L?t `*i i4ThU@* i_i?Ui
L? LtiL*_ TLh|uL*L @**LU@|L? t uh@}4i?|@h)c @ ui hiUi?| i4ThU@* T@Tiht @i
uL?_ |@| LtiL*_ TLh|uL*Lt Lih |i *ui U)U*i @i 4Tt@Ti_ i^|) TLt|L?tc
@?_ Nt@Ti_ TLt|L?t ? t@ui @tti|tc UL?tt|i?| | |i 4itt@}i Lu |i |iLhi|
U@* *|ih@|hi Eih|@| @?_ O@*@ttLt bb.c Oi@|L? @?_ wU@t bb.Mc L|ihM@ @?_
5@4U! bb.
 UL4T*U@|?} u@U|Lh t |@| 4@?) LtiL*_tc T@h|U*@h*) )L?}ih @?_ TLLhih
L?itc @TTi@h |L L*_ ?L i^|it @| @** At t ?UL?tt|i?| | t4T*i uhU|L?*itt
4L_i*t Lu LT|4@* TLh|uL*L ULUic M| 4@) Mi i T*@?i_ u |ihi t @  i_ ULt| Lu
T@h|UT@|?} ? i^|) 4@h!i|t 5U @  i_ ULt| L*_ _i|ih )L?} LtiL*_t uhL4
M)?} i^|itc M| *@|ih ? |i *ui U)U*i |iti LtiL*_t 4}| ?_ | Lh|*i
|L Mi}? T@h|UT@|?} u |ih i@*| *ii*t @hi } i?L} |L t|u) T@)?} |i ULt|
W? |t T@Tih i i T*Lhi |i ^@?||@|i 4TLh|@?Ui Lu |iti igiU|t M) tL*?}
@ U@*Mh@|i_ *uiU)U*i 4L_i* Lu UL?t4T|L? @?_ TLh|uL*L ULUi | *@MLh ?UL4i
?Uih|@?|) Ai 4L_i* t ti| ? T@h|@* i^*Mh4 @?_ |@!it @t }i? |i t|LU@t|U
ThLTih|it Lu ?UL4i @?_ @tti| hi|h?t `i U*Lti*) uL**L B EbbHc M| @}4i?|
|ih 4L_i* |L @**L t |L i T*Lhi @*|ih?@|i hi|hi4i?| t@?}t t)t|i4t @?_  i_
ULt|t Lu i^|) 4@h!i| T@h|UT@|L?
`i @*tL @t! i|ih i|ihL}i?i|) @UhLtt LtiL*_t t *!i*) |L @i @ *@h}i
igiU| L? LT|4@* ?it|4i?| T@||ih?t At tti t 4TLh|@?| uLh |i _iM@|i Lih
tLU@* tiUh|) Th@|3@|L?  Th@|3i_ t)t|i4 U@? @**L }hi@|ih ?__@* ULUi
Lih |i ?it|4i?| Lu hi|hi4i?| i@*|c M| LTTL?i?|t @h}i |@| tL4i ?__@*t
4@) u@* |L ?it| LT|4@**) @?_ |@| Th@|3@|L? 4@) ?Uhi@ti @_4?t|h@|i ULt|t
`@|iih |i 4ih|t Lu |iti @h}4i?|tc | t 4TLh|@?| |L ?_iht|@?_ |i TL|i?|@*
}@?t uhL4 ?__@* ULUi ? |i @Mti?Ui Lu @_4?t|h@|i ULt|t @?_ LT|43@|L?
u@*hit AL i T*Lhi |t tti i UL4T@hi |i *@MLh ?UL4i ht! Lu ?__@*t Lh!?}
? _gihi?| tiU|Lht Lu |i iUL?L4)c @?_ t|_) |i ti?t||) Lu LT|4@* ULUit |L
_gihi?Uit ? |i h@|i Lu |4i Thiuihi?Ui @?_ |i ULiUi?| Lu hi*@|i ht! @ihtL?
Ai Lh}@?3@|L? Lu |i T@Tih t @t uL**Lt 5iU|L? 2 *@)t L| Lh *uiU)U*i 4L_i*
@?_ U@*Mh@|it |i T@h@4i|iht 5iU|L?  Thiti?|t Mi?U4@h! hit*|t ? }h@TU@*
uLh4 5iU|L? e i T*Lhit i|ihL}i?i|) @UhLtt LtiL*_t 5iU|L? D UL?_U|t @ i*u@hi
@?@*)ttc @?_ 5iU|L? S UL?U*_it
e2  wui)U*i L_i* Lu Lh|uL*L LUi
2 L_i* 5TiUU@|L?
2 A4i T@h@4i|iht @?_ Thiuihi?Uit
`i *i| | _i?L|i @_*| @}i Ai ?it|Lh t @_*| uLh @ 4@ 44 Lu A TihL_tc Lu U
i Lh!t |i ht| g 6Lh t4T*U|) g t @tt4i_ |L Mi i L}i?Lt @?_ _i|ih4?t|U
`i @**L uLh ?Uih|@? *uitT@? ? |i 4@??ih Lu OMM@h_c 5!??ih @?_ ~i*_it Ebbe
wi| R| _i?L|i |i ThLM@M*|) |@| |i ?it|Lh t @*i @| _@|i | n c UL?_|L?@* L?


















ihi ￿| t |i *ii* Lu _@|i | UL?t4T|L?c :f t |i ULiUi?| Lu hi*@|i ht!
@ihtL?c @?_ B	 t |i _tUL?| u@U|Lh `i @tt4i |@| |i ?__@* _ihit ?L
|*|) uhL4 *i@?} @ Mi^it|
22 Ai *@MLh ?UL4i ThLUitt
W?it|Lh <t @}i | *@MLh ?UL4ic t￿|c t i L}i?Lt*) }i? M)G
*L}Et￿|'sE|c~￿|n￿| n 0￿| uLh | $ gc E2
ihi sE|c~￿| t @ _i|ih4?t|U u?U|L? Lu @}i @?_ L|ih ?__@* U@h@U|iht|Ut
~￿|c 0￿| t @? _Lt)?Uh@|U |i4TLh@h) tLU! _t|hM|i_ @t Efcj 2
0c @?_ ￿| t }i?
M)
￿| ' ￿c|3￿ n ￿|c E
ihi ￿| t _t|hM|i_ @t Efcj 2
￿ @?_ t ?ULhhi*@|i_ | 0￿|A   t* L } ? U L 4 i t
|i t4 Lu @ _i|ih4?t|U UL4TL?i?| |@| U@? Mi U@*Mh@|i_ |L U@T|hi |i 4T
t@Ti Lu i@h??}t Lih |i *ui U)U*ic @?_ |L h@?_L4 UL4TL?i?|tc L?i Tih4@?i?|
@?_ L?i |h@?t|Lh) `i @tt4i |@| |i |i4TLh@h) tLU! 0￿| t ?ULhhi*@|i_ @UhLtt
DLtiL*_tc M| i _iUL4TLti |i Tih4@?i?| tLU! ￿| ?|L @? @}}hi}@|i UL4TL?i?|
1| @?_ @? _Lt)?Uh@|U UL4TL?i?| /￿|c ?ULhhi*@|i_ @UhLtt LtiL*_tG
￿| ' 1| n /￿| Ee
At _iUL4TLt|L? 4T*it |@| |i h@?_L4 UL4TL?i?| Lu @}}hi}@|i *@MLh ?
UL4i uL**Lt @ h@?_L4 @*!c @? @tt4T|L? 4@_i M) 6@4@ @?_ 5Uih| Eb.. @?_
a@}@??@|@? @?_ `@?} EbbS `*i 4@UhLiUL?L4t|t tU @t @4TMi** EbbSc
@4TMi** @?_ @?! EbHbc @?_ tU!i EbbD @i uL?_ i4ThU@* i_i?Ui uLh
tLh||ih4 Tihtt|i?Ui ? @}}hi}@|i ^@h|ih*) *@MLh ?UL4i }hL|c |i t4T*U@
|L? |L @ h@?_L4 @*! tL*_ @i *||*i igiU| L? LT|4@* UL?t4T|L? @?_ TLh|uL*L
ULUi Lih |i *ui U)U*i
2 6?@?U@* @tti|t
`i @tt4i |@| |ihi @hi |L @tti|t ? U |i @}i?| U@? ?it|G @ ht!*itt @tti|
| }hLtt hi@* hi|h? -sc   U  iU @ * *Ahi@th) M**tc @?_ @ ht!) @tti| | }hLtt
hi@* hi|h? -|c   U  iU @ * *t|LU!t Ai i Uitt hi|h? L? |i ht!) @tti|c -|n￿ 3-sc
t }i? M)G
-|n￿ 3 -s ' > n #|n￿ ED
ihi #|n￿c|  iT i h  L _| n  ??L@|L? |L i Uitt hi|h?tc t @tt4i_ |L Mi _
Lih |4i @?_ _t|hM|i_ @t Efcj2
# `i @**L ??L@|L?t |L i Uitt hi|h?t |L Mi
ULhhi*@|i_ | ??L@|L?t |L |i @}}hi}@|i UL4TL?i?| Lu Tih4@?i?| *@MLh ?UL4ic
@?_ i h|i |i ULhhi*@|L? ULiUi?| @t 41# `i @*tL @**L uLh  i_ ULt|t Lu i^|)
4@h!i| T@h|UT@|L?G |L @i @UUitt |L |i t|LU! 4@h!i| |i ?it|Lh 4t| T@) @
L?i|4i 4L?i|@h)  i_ ULt| i^@* |L 8
2e +i|hi4i?| @?_ *^_ i@*|
`i 4L_i* @ t)t|i4 Lu 4@?_@|Lh) t@?} uLh hi|hi4i?| ? |i uL**L?} t4T*i @)
#h?} Lh!?} *ui |i ?__@* 4t| t@i @ uh@U|L?c wc Lu Uhhi?| *@MLh ?UL4i @t
hi|hi4i?| i@*| N?_ih |t @tt4T|L? _tTLt@M*i *@MLh ?UL4ic t _
￿|c t}   i ?M ) G
t
_
￿| 'E 3 wt￿| uLh | $ g ES
SAi @4L?| wt￿| t @__i_ |L hi|hi4i?| i@*|c _i?L|i_ M) `-
￿|  #h?} Lh!?} *ui
hi|hi4i?| i@*| t **^_( |i ?__@* U@??L| UL?t4i | Lh MLhhL @}@?t| |
| @}i g hi|hi4i?| i@*| t hL**i_ ?|L @ ht!*itt @??|)c tL |@| |i ?__@*
hiUiit ? i@U Lu |i hi|hi4i?| )i@ht |i @??|) @*i ULhhitTL?_?} |L `-
￿gA   t
@tt4T|L? Lu ht!*itt @??|3@|L? @giU|t |i TLh|uL*L ULUit Lu L*_ih ?it|Lht
? ?|ihit|?} i |i?tL? Lu Lh Lh! L*_ Mi |L @**L ?it|Lht |L ULLti Mi|ii?
ht!*itt @?_ @h@M*i @??|it
`i ** UL?t_ih tiih@* @*|ih?@|i t)t|i4t }Lih??} |i ?it|4i?| Lu hi|hi
4i?| i@*| _h?} Lh!?} *ui W? |i ht| t)t|i4 |i ?__@* t uLhUi_ |L L*_
hi|hi4i?| i@*| ? ht!*itt @tti|t At 4T*it |@| `-
￿| ' -
￿|c  i h i-
￿| t |i
_L**@h @4L?| Lu hi|hi4i?| i@*| ?it|Lh  @t ? ht!*itt @tti|t W? @*|ih?@|i t)t
|i4t hi|hi4i?| i@*| t T@h|@**) Lh u**) ?it|i_ ? ht!) @tti|tc M| |i @**LU@|L?
hi4@?t UL?t|@?| Lih |4i @?_ t ?L| UL?|hL**i_ M) |i ?it|Lh `i ?|ihThi| |t @t
|i tLU@* tiUh|) @_4?t|h@|L? 4@?@}?} |i ?__@*<t hi|hi4i?| @UUL?| 6Lh
|t hi@tL? |i  i_ ULt| Lu ?it|?} ? t|LU!t @TT*it L?*) |L ?it|4i?|t L|t_i
|i hi|hi4i?| @UUL?|
W?it|Lht @*tL @i *^_ i@*| L|t_i |ih hi|hi4i?| @UUL?|t `i _i?L|i
*  ^   _ i @ * | L u ?  i t | L h @| _@|i | M) `u
￿|c @?_ *^_ L*_?}t Lu M**t @?_ t|LU!t M)
u
￿| @?_ 7u




￿| D fc E.
7
u
￿| D f EH
Ai MLhhL?} UL?t|h@?| E. i?thit |@| |i ?it|Lh<t @**LU@|L? |L M**t ? ML| |i
*^_ @?_ hi|hi4i?| @UUL?|t t ?L??i}@|i @| @** _@|it W| Thii?|t |i ?it|Lh
uhL4 MLhhL?} @}@?t| u|hi *@MLh ?UL4i Lh hi|hi4i?| i@*| Ai tLh|t@*it
UL?t|h@?| EH i?thit |@| |i ?it|Lh<t @**LU@|L? |L i^|it t ?L??i}@|i @| @**
_@|it
2D Ai LtiL*_<t LT|43@|L? ThLM*i4
W? i@U TihL_ Lu @ LtiL*_<t Lh!?} *ui E| $ g |i |4?} Lu ii?|t t @t uL**Lt
Ai ?it|Lh t|@h|t |i TihL_ | *^_ i@*| `u
￿| @?_ hi|hi4i?| i@*| `-
￿| 
.Ai? *@MLh ?UL4i t￿| t hi@*3i_ 6L**L?} #i@|L? Ebb i _i?L|i U@t L? @?_
? TihL_ | M)
f￿| ' `
u
￿| nE 3 wt￿| Eb
Ai ?it|Lh 4t| _iU_i L 4U |L UL?t4ic ￿|c i|ih |L T@) |i  i_ ULt|
Lu i?|ih?} |i t|LU! 4@h!i| Eu i @t ?L| _L?i tL MiuLhic @?_ L |L @**LU@|i |i
hi4@??} U@t L? @?_ Mi|ii? t|LU!t @?_ M**t `i _i?L|i |i ThLTLh|L? Lu *^_
i@*| ?it|i_ ? t|LU!t M) ku
￿| Ai ThLTLh|L? Lu hi|hi4i?| i@*| ?it|i_ ?
t|LU!tc k-
￿|c t }i? i L}i?Lt*) M) |i hi|hi4i?| t)t|i4 @?_ _Lit ?L| @h) Lih
|4ic tL k-
￿| ' k-
￿ uLh @** | `i ** UL?t_ih _gihi?| @*it uLh k-
￿ 























ihi s￿| t @ M?@h) @h@M*i U i^@*t 3ihL ?|* |i ?it|Lh T@)t |i  i_ ULt|
Lu i?|ih?} |i t|LU! 4@h!i| @?_ i^@*t L?i |ihi@u|ihc @?_ -
￿
Rc￿c|n￿ t |i hi|h? L?





￿|-|n￿ nE 3 k
￿
￿|-sc  ' uc- E2
Oihi ku
￿| t uhii*) ULti? i? s￿| ' c @?_ i^@*t 3ihL i? s￿| 'f 
u|ih hi|hi4i?| E|:g c |i ThLM*i4 |@!it |i t@4i uLh4 i UiT| |@| hi|hi4i?|
i@*| ?L *L?}ih @UU4*@|it W?t|i@_c | t @??|3i_ @?_ ThL_it ht!*itt ?UL4i
E`-
￿g u|ih|@ *@MLh ?UL4i E 3 wt￿| ? Eb @?_ Ef t hiT*@Ui_ M) E`-
￿g
Ai ThLM*i4 |i ?it|Lh u@Uit t |L 4@ 43i E tMiU| |L |i Lh!?}*ui
@?_ hi|hi4i?| ihtL?t Lu E2 |hL} E2c T*t |i UL?t|h@?|t |@| UL?t4T|L?
4t| Mi ?L??i}@|i @| @** _@|it Ai UL?|hL* @h@M*it Lu |i ThLM*i4 @hi t|ck u
￿|c
s￿|A
|’￿ Ai t|@|i @h@M*it @hi
o
|c f￿|c`-
￿| c ￿|cs ￿c|3￿
￿A
|’￿ Ai ThLM*i4 t |L tL*i
uLh |i TL*U) h*it @t @ u?U|L? Lu |i t|@|i @h@M*itc ic ￿|Ef￿|c`-
￿| c ￿|cs ￿c|3￿c
ku
￿|Ef￿|c`-
￿| c ￿|cs ￿c|3￿@ ? _s￿|Ef￿|c`-
￿| c ￿|cs ￿c|3￿
H2S 4ihU@* tL*|L?
At ThLM*i4 U@??L| Mi tL*i_ @?@*)|U@**) `i _ihi |i TL*U) u?U|L?t ?4ih
U@**) M) _tUhi|3?} |i t|@|itT@Ui @?_ |i @h@M*it Lih U |i ULUit @hi
4@_ic @?_ M) t?} B@tt@? ^@_h@|hi |L @TThL 4@|i |i _t|hM|L?t Lu |i ?
?L@|L?t |L |i *@MLh ?UL4i ThLUitt @?_ ht!) @tti| hi|h?t EA@Ui? @?_ Otti)c
bb Ai ThLM*i4 t |i? tL*i_ M) t?} M@U!@h_ ?_U|L? W? TihL_ A |i
?it|Lh UL?t4it @** t i@*| @?_ |i @*i u?U|L? UL?U_it | |i ?t|@?|@
?iLt |*|) W? iih) TihL_ | ThLh |L Ac @?_ uLh i@U @_4ttM*i UL4M?@|L? Lu
|i t|@|i @h@M*itc i UL4T|i |i @*i @ttLU@|i_ | i@U *ii* Lu UL?t4T|L?c
_iUtL? |L T@) |i  i_ ULt| Lu i?|ih?} |i t|LU! 4@h!i|c @?_ t@hi Lu *^_ i@*|
?it|i_ ? t|LU!t At @*i t i^@* |L Uhhi?| |*|) T*t |i i TiU|i_ _tUL?|i_
UL?|?@|L? @*i AL UL4T|i |t UL?|?@|L? @*i uLh TL?|t U _L ?L| *i L?
|i }h_ i ti UMU tT*?i ?|ihTL*@|L? Ai UL4M?@|L?t Lu |i ULUi @h@M*it
h*i_ L| M) |i UL?t|h@?|t Lu |i ThLM*i4 @hi }i? @ ih) *@h}i E?i}@|i |*|)
tU |@| |i) @hi ?iih LT|4@* `i LT|43i Lih |i _gihi?| ULUit t?} }h_
ti@hU
`i? |i  i_ ULt| Lu i^|) 4@h!i| T@h|UT@|L? 8 t i^@* |L 3ihLc i t4T*u)
|i tL*|L? M) i T*L|?} |i tU@*i?_iTi?_i?Ui Lu |i 4@ 43@|L? ThLM*i4 @?_
hih|?} @** @h@M*it @t h@|Lt |L |i Tih4@?i?| UL4TL?i?| Lu *@MLh ?UL4i
22 @*Mh@|L?
22 A4i T@h@4i|iht @?_ Thiuihi?Uit
_*| @}i t|@h|t @| @}i 2f uLh LtiL*_t |L| @ UL**i}i _i}hiic @?_ @| @}i 22 uLh
LtiL*_t | @ UL**i}i _i}hii Ai @}i Lu hi|hi4i?| t ti| |L SD uLh @** LtiL*_t
Ai ?it|Lh _it | ThLM@M*|) L?i @| @}i ff hLh |L |t @}i i ti |i
4Lh|@*|) |@M*it Lu |i @|L?@* i?|ih uLh Oi@*| 5|@|t|Ut |L T@h@4i|ih3i |i
UL?_|L?@* th@* ThLM@M*|itc R￿ uLh  ' cA `i ti| |i _tUL?| u@U|Lh B
|L fbSc @?_ |i ULiUi?| Lu hi*@|i ht! @ihtL?  |L D W? @h@|L?t Lu |i
Mi?U4@h! U@tic i @*tL UL?t_ih ?it|Lht L @hi i |hi4i*) 4T@|i?| | B '
fHfc UL4T@h@|i*) ht!|L*ih@?| |  ' 2c @?_ i |hi4i*) ht!@ihti |  ' f
b222 Ai *@MLh ?UL4i ThLUitt
AL it|4@|i |i *@MLh ?UL4i ThLUitt i uL**L B EbbH Oihi i Mhi) _itUhMi
|i _@|@ @?_ it|4@|L? 4i|L_
`i ti |i u@4*) ^it|L??@hi Lu |i 5W# |L it|4@|i i^@|L?t E2 @?_ E
U }i *@MLh ?UL4i @t @ u?U|L? Lu @}i @?_ L|ih U@h@U|iht|Ut 6@4*it |@|
@hi T@h| Lu |i 5hi) Lu ,UL?L4U TTLh|?|it tMt@4T*i @hi _hLTTi_ |L LM|@?
@ h@?_L4 t@4T*i ?*) LtiL*_t | @ 4@*i i@_ @hi ti_c @t |i @}i ThL*i
Lu ?UL4i 4@) _gih @UhLtt 4@*i @?_ ui4@*ii@_i_ LtiL*_t @?_ hi*@|i*) ui
LMtih@|L?t @hi @@*@M*i uLh ui4@*ii@_i_ LtiL*_t +i|hiitc ?L?hitTL?_i?|tc
t|_i?|tc L4i4@!ihtc @?_ LtiL*_ i@_t )L?}ih |@? 2f E22 uLh UL**i}ii_U@|i_
LtiL*_t Lh L*_ih |@? SD @hi @*tL i*4?@|i_ uhL4 |i t@4T*i
w!i B @?_ 5|Lhit*i||i?c Ai*4ihc @?_ v@hL? EbbH@cMc i |@!i @ MhL@_ _i?
|L? Lu *@MLh ?UL4i tL @t |L 4T*U|*) @**L uLh ?th@?Ui 4iU@?t4tQL|ih |@?
@tti| @UU4*@|L?Q|@| LtiL*_t ti |L ThL|iU| |i4ti*it @}@?t| Thi *@MLh
?UL4i ht! 5U ?th@?Ui 4iU@?t4t ?U*_i i*u@hi ThL}h@4t |@| igiU|i*) ti|
@ *Lih ML?_ L? |i tTTLh| Lu ?L?@tti| ?UL4ic i?_L}i?Lt @h@|L? ? |i *@MLh
tTT*) Lu ML| 4@*i @?_ ui4@*i LtiL*_ 4i4Mihtc ?@?U@* i*T uhL4 hi*@|it @?_
uhi?_tc @?_ tL L? At i _i?i *@MLh ?UL4i @t |L|@* hiTLh|i_ *@MLh ?UL4i T*t
?i4T*L)4i?| UL4Ti?t@|L?c Lh!iht< UL4Ti?t@|L?c tLU@* tiUh|)c tTT*i4i?|@*
tLU@* tiUh|)c L|ih i*u@hic U*_ tTTLh| @?_ |L|@* |h@?tuiht E4@?*) i*T uhL4 hi*
@|itc @** |t uLh ML| i@_ Lu LtiL*_ @?_ u Thiti?| t tTLti Mtih@|L?t
U t|** hiTLh| 3ihL uLh |t MhL@_ ?UL4i U@|i}Lh) @hi _hLTTi_ w@MLh ?UL4i
_i?i_ |t @) t _i@|i_ t?} |i L?t4ih hUi W?_i c | bb2 @t |i M@ti
)i@h Ai t@4T*i t|@h|t ? b.fc tL @ LtiL*_ @TTi@ht @| 4Lt| 2e |4it ? |i
t@4T*i OLtiL*_t | uiih LMtih@|L?t @hi hi|@?i_ ? |i T@?i*
Ai it|4@|L? UL?|hL*t uLh u@4*)tTiUU  i_ igiU|t AL UL?|hL* uLh i_U@|L?
|i t@4T*i t tT*| ?|L |hii }hLTtG LtiL*_t |L| } tULL* i_U@|L?c @ tiU
L?_ }hLT | } tULL* i_U@|L? M| |L| @ UL**i}i _i}hiic @?_ ?@**) UL**i}i
}h@_@|it At t@4T*i tT*| t ?|i?_i_ |L @UUL44L_@|i |i i**it|@M*ti_ ?_?}
|@| @}i ThL*it _gih ? t@Ti @UhLtt i_U@|L? }hLTt E||@?@tL bbDc OMM@h_c
5!??ih @?_ ~i*_it bbe 6Lh i@U i_U@|L? }hLT |i u?U|L? sE|c~￿| t@ t t  4 i _
|L Mi @__|i*) tiT@h@M*i ? | @?_ ~￿| Ai iU|Lh ~￿| Lu TihtL?@* U@h@U|iht|Utc
L|ih |@? @}i @?_ |i  i_ LtiL*_ igiU|c ?U*_it 4@h|@* t|@|t @?_ LtiL*_
UL4TLt|L? OLtiL*_ UL4TLt|L? i^@*t |i @__|L?@* ?4Mih Lu u@4*) 4i4Miht
f? |i LtiL*_ Mit_it |i i@_ @?_ Eu Thiti?| t tTLti
W_i@**) L?i tL*_ @*tL UL?|hL* uLh LUUT@|L? Nt?} 5W# _@|@ |t t ThLM*i4
@|U MiU@ti uhL4 |i b.D @i L?@h_t |i 4@Lh|) Lu |i ?i4T*L)i_ hiTLh| ?L
LUUT@|L?c @?_ @hi U@|i}Lh3i_ |L}i|ih | TiLT*i L @hi ?L| ? |i *@MLh uLhUi
| 4L_i**?} ?i4T*L)4i?| @t @ t|U ? LUUT@|L? t ?@TThLTh@|i @t |i TLt
tM*|) Lu ?i4T*L)4i?| |hL} *@)Lg t L?i Lu |i 4@? tLhUit Lu *@MLh ?UL4i
ht! `i i T*Lhi |t ? }hi@|ih _i|@* ? 5iU|L? e Mi*L
AL LM|@? @}i ThL*it t|@M*i uLh |i t4*@|L? 4L_i* Lu *uiU)U*i TLh|uL*L
ULUic i | @ |h_Lh_ih TL*)?L4@* |L |i @}i _44it it|4@|i_ uhL4 |i
5W# Ai hit*|?} ?UL4i ThL*it @hi t4*@h |L |Lti ti_ ? BLh?U@t @?_
@h!ih EbbSc ||@?@tL EbbDc @?_ @hhL** @?_ 544iht Ebb Ai) @hi T*L||i_
? 6}hi  @*L?} | |i ?_ih*)?} @}i _44it uLh i@U Lu |i |hii i_U@|L?@*
}hLTt
AL it|4@|i |i @h@?Uit Lu Tih4@?i?| @?_ |i4TLh@h) tLU!t |L *@MLh ?UL4ic

















0 M) h???} @? w5 hi}hittL? Lu T@ oE*L}Et W
￿c|n_3*L}Et W
￿| L?
_ @?_ @ UL?t|@?| |ih4 `i ?_ |@| }hLTt | *Lih i_U@|L? |i?_ |L @i 4Lhi
@h@M*i |h@?t|Lh) ?UL4i tLU!tc M| *itt @h@M*i Tih4@?i?| tLU!tc |@? }hLTt
| }ih i_U@|L? A@M*i  hiTLh|t |iti @h@?Uit
`i ti @ t4*@h ThLUi_hi |L it|4@|i |i ULhhi*@|L? Mi|ii? *@MLh ?UL4i
tLU!t @?_ t|LU! hi|h?tc 41# Ai U@?}i ? *L}Et W
￿| U@? Mi h||i? @t
{*L}Et
W
￿|'1| n /￿| n 0￿| 3 0￿c|3￿ ED
ih@}?} @UhLtt ?__@*t }it
{*L}Et W
￿c|'1| ES
Ai ULhhi*@|L? ULiUi?| t |i? i@t*) UL4T|i_ uhL4 |i w5 hi}hittL? Lu{*L}Et W
| 




-|n￿ 3 -s 3 >
￿
n | E.
t @? i4ThU@* 4i@thi uLh |i i Uitt hi|h? L? Lh t|)*3i_ ht!) @tti|c i ti
+5 _@|@ L? |i i vLh! 5|LU! , U@?}i @*ii}|i_ t|LU! hi|h? hi*@|i |L
|i AM** h@|i 6Lh @** i_U@|L? }hLTtc |i hi}hittL? ULiUi?|t @hi t|h!?}*) *L
@?_ ?t}?U@?| AL @**L uLh TL|i?|@* *@}t ? |i hi@*3@|L? Lu *@MLh ?UL4ic i
hiTi@| |i i ihUti | |i i Uitt t|LU! hi|h? *@}}i_ L?i )i@h Ai hi*@|L?tT
MiUL4it 4U t|hL?}ihG |i hi}hittL? ULiUi?| ?L @hit uhL4 ffS |L ffc @?_
|i ULhhi*@|L? ULiUi?| uhL4 f2 |L fD2c @t hiTLh|i_ ? A@M*i  W?|ihit|?}*)c |i
ULhhi*@|L? Lu *@MLh ?UL4i | |i t|LU! 4@h!i| t *@h}ih @?_ 4Lhi t}?U@?| uLh
LtiL*_t | }ih i_U@|L?2
W? Lh TLh|uL*L ULUi 4L_i*c @**L?} uLh *@}t ? |i hi*@|L?tT Mi|ii? ??L@
|L?t ? t|LU! hi|h?t @?_ Tih4@?i?| tLU!t |L *@MLh ?UL4i ?uLh|?@|i*) hi^hit
@? @__|L?@* t|@|i @h@M*i `i |ihiuLhi @tt4i |i ULhhi*@|L? t UL?|i4TLh@?iLt
Ai 4L_i* hi^hit |i @h@?Uit Lu ML| 1|c |i @}}hi}@|i Tih4@?i?| *@MLh ?UL4i
tLU! |@| t ULhhi*@|i_ | t|LU! 4@h!i| ht! @?_ /￿|c |i _Lt)?Uh@|U Tih4@?i?|
tLU! |L *@MLh ?UL4i Ai ht| @h@?Ui t LM|@?i_ 44i_@|i*) @t |i @h@?Ui
Lu {*L}Et W
|  5M|h@U|?} |t @h@?Ui uhL4 |i |L|@* @h@?Ui Lu ￿| }it |i? |i
@h@?Ui Lu /￿|
22 |ih T@h@4i|iht
Ai ht!*itt hi@* ?|ihit| h@|i t @tt4i_ |L Mi UL?t|@?| @| 2I `i ti| |i i^|)
Thi44 > i^@* |L eI At t i** Mi*L |i *L?}h? t|LhU@* @ih@}ic M|
hiThiti?|t @ hi@tL?@M*i UL4ThL4ti Mi|ii? |@| @ih@}i @?_ *Lih uLh@h_*LL!?}
it|4@|it M@ti_ L? |i LMtih@|L? |@| t|LU! ThUit @i |i?_i_ |L ?Uhi@ti ? hiUi?|
)i@ht hi*@|i |L ULhTLh@|i i@h??}t E*@?U@h_ bbc @4TMi** @?_ 5**ih bbH
`i ti| |i t|@?_@h_ _i@|L? Lu ??L@|L?t |L |i ht!) @tti| j# |L fD. +iU@**
|@| |i U*@ttU uLh4*@ uLh |i ht!) @tti| TLh|uL*L t@hic ?_ih TLih |*|) |
_ hi|h?t @?_ ?L *@MLh ?UL4ic t >*j2
# `| |iti T@h@4i|iht |i 4T*i_ ht!)
@tti| t@hi L*_ Mi @ML| % @| |i Mi?U4@h! ht! @ihtL? Lu D( i ?_ }ih
LT|4@* t@hit ? Lh 4L_i* L?*) MiU@ti Lu |i Thiti?Ui Lu *@MLh ?UL4i `i ti|
2‘i @*tL i @4￿?i_ |￿i hi*@|￿L?t￿￿T Lu *@MLh ￿?UL4i t￿LU!t ￿￿|￿ *@}}i_ hi|￿h?t L? *L?}￿|ih4
}L￿ih?4i?| ML?_t￿ A￿iti hit￿*|t @hi hiTLh|i_ ￿? 5iU|￿L? e￿
2|i  i_ ULt| Lu i^|) 4@h!i| T@h|UT@|L? |L 3ihL ? |i Mi?U4@h! U@tic M| i
}L L? |L UL?t_ih @ mfcfff  i_ ULt|
Ai ThLTLh|L? Lu *@MLh ?UL4i w |@| t @__i_ |L hi|hi4i?| i@*| t i^@* |L
fI Lu Uhhi?| *@MLh ?UL4i i? hi|hi4i?| i@*| @UU4*@|it @| |i ht!*itt h@|i
At @*i 4T*it @? @ih@}i hiT*@Ui4i?| h@|L @| @}i SD Lu SfI `i? hi|hi4i?|
i@*| t @*tL ?it|i_ ? t|LU!t i i|ih   w @| |i t@4i fI @*ic Lh @_t| | tL
@t |L 4@?|@? |i hiT*@Ui4i?| h@|L @| SfI `i ** tL |@| |i @*i Lu w @t @
ih) 4TLh|@?| igiU| L? Lh hit*|t A@M*i  t44@h3it |i T@h@4i|iht ti_ ? |i
M@ti*?i U@ti
 i?U4@h! +it*|tG  Bh@TU@* 544@h)
Ai ht| UL4T@htL? i UL?t_ih t Mi|ii? @ t)t|i4 | ht!*itt hi|hi4i?| @UU
4*@|L? Ek- ' f @?_ L?i ? U @| i@U @}i @*u Lu hi|hi4i?| i@*| t ?it|i_
? t|LU!t Ek- ' D W? |i *@||ih t)t|i4c i hi_Ui |i tLU@* tiUh|) |@ h@|i uhL4
fI |L SI tL |@| L? @ih@}i |i hiT*@Ui4i?| h@|L t |i t@4i ? ML| t)t|i4t @?_
i^@* |L fS | hi|hi4i?|c |i @UUL?| t @??|3i_ @| |i ht!*itt ?|ihit| h@|ic tL
|@| L? @ih@}ic @?_ }i? th@* ThLM@M*|itc |i t)t|i4 @t 3ihL M@*@?Ui
AL t|_) |i Mi@Lh Lu |i @h@M*it ? |i 4L_i*c i U@*U*@|i UhLtttiU|L?@*
@ih@}it @UhLtt fcfff LtiL*_t hiUi?} _gihi?| _h@t Lu ?UL4i @?_ @tti| hi
|h?tc @?_ T*L| |i4 @}@?t| @}i 6}hi 2 T*L|t *@MLh ?UL4i ?i| Lu tLU@* tiUh|)
UL?|hM|L?tc UL?t4T|L?c *^_ i@*| @?_ hi|hi4i?| i@*| uLh LtiL*_t |
@ }tULL* _i}hii E|i *uiU)U*i T@||ih?t uLh L|ih i_U@|L? }hLTt @hi t4*@h
6}hi 2@ **t|h@|it |i t)t|i4 ? U hi|hi4i?| i@*| t u**) ?it|i_ ? |i
ht!*itt @tti|c @?_ 6}hi 2M **t|h@|it |i t)t|i4 ? U hi|hi4i?| i@*| t
T@h|@**) ?it|i_ ? t|LU!t
W? ML| t)t|i4tc |i @ih@}i UL?t4ih t MLhhL?}UL?t|h@?i_ i@h*) ? *ui L?
t4T|L? |h@U!t ?i| ?UL4i ih) U*Lti*) @?_ *||*i t@?}t @UU4*@|i L|t_i |i
hi|hi4i?| @UUL?| ?|* @u|ih @}i ef Aiti *4|i_ t@?}t i@h*) ? *ui @hi _hi? M)
|i ThiU@|L?@h) t@?}t 4L|i( |t *!i BLh?U@t @?_ @h!ih EbbS i ?_ |@|
)L?}ih UL?t4iht @hi Mgiht|LU! t@iht h@|ih |@? *uiU)U*i t@iht ? |i U*@ttU
ti?ti L?t4T|L? htit | ?UL4i i@h*) ? *ui MiU@ti Lu MLhhL?} UL?t|h@?|tc
@?_ u@**t *@|ih @t ?Uhi@ti_ 4Lh|@*|) _hit T |i igiU|i h@|i Lu |4i Thiuihi?Ui(
|t UL?t4T|L? ThL*it @hi 4Tt@Ti_ Lih *uic @t uL?_ ? |i *|ih@|hi L?
*uiU)U*i UL?t4T|L? Mi@Lh￿
W?it|4i?| Lu tL4i hi|hi4i?| i@*| ? t|LU!t @t @? ?UL4i igiU| iU@ti
|i @ih@}i hi|h? L? t|LU!t t }ih |@? |i @ih@}i hi|h? L? M**tc @?_ MiU@ti
)L?}ih UL?t4iht @i ?i|ih |i _ithi ?Lh |i *^_ i@*| |L Lgti| @ tu| Lu
hi|hi4i?| i@*| ?|L t|LU!tc |i tu| ?Uhi@tit @ih@}i *ui|4i hitLhUit 5?Ui i
hi_Ui |i tLU@* tiUh|) |@ h@|i |L !iiT |i @ih@}i hiT*@Ui4i?| h@|L UL?t|@?|
￿‘i UL￿*_ }i?ih@|i @ 4Lhi ThL?L￿?Ui_ ￿￿4T t￿@Ti ￿? UL?t￿4T|￿L? ￿u ￿i @__i_ @}i￿tTiU￿￿U
Thiuihi?Ui t￿LU!t |L |￿i 4L_i*￿
e@UhLtt t)t|i4tc |i ?it|4i?| Lu hi|hi4i?| i@*| ? t|LU!t uhiit T hitLhUit ?
|i Lh!?} )i@ht Aiti @__|L?@* hitLhUit @hi UL?t4i_ i@h*) ? *uic t?Ui @| |t
t|@}i LtiL*_t @hi MLhhL?}UL?t|h@?i_
u ULhti |i ?it|4i?| Lu hi|hi4i?| i@*| ? t|LU!t @t @ ULt|G W| 4TLtit
@__|L?@* ht! L? LtiL*_t W? 4_*ui LtiL*_t hi@U| M) ?Uhi@t?} |ih Thi
U@|L?@h) t@?}c @UU4*@|?} 4Lhi *^_ i@*| @?_ UL?t4?} *itt hi*@|i |L
?UL4i u|ih hi|hi4i?| |i @__|L?@* i@*| t h? _L?c t?Ui @| |t t|@}i hi
|hi4i?| i@*| t hL**i_ ?|L @ ht!*itt @??|) Aiti T@||ih?t tL T ? |i T@|t
Lu UL?t4T|L? hi*@|i |L ?UL4i ? 6}hi 2
6}hi  T*L|t *^_ i@*| @?_ *^_ L*_?}t Lu i^|it @?_ M**t Lih |i *ui
U)U*i W? i@U hi|hi4i?| t)t|i4 |i MLhhL?} UL?t|h@?| M?_t uLh )L?} LtiL*_t(
|i) L*_ *!i |L |@!i 4Lhi i^|) ht! M| @hi ?@M*i |L _L tL 6Lh @TThL 4@|i*)
|i ht| 2f )i@ht Lu *uic |i) L*_ ffI Lu |ih TLh|uL*Lt ? |i uLh4 Lu i^|)
OLtiL*_t ? 4_*ui L*_ M**tc M| |iti L*_?}t _iUhi@ti @}@? @u|ih hi|hi4i?|
6}hi e T*L|t |i TLh|uL*L t@hi Lu t|LU!t ? *^_ i@*| Ai UhU@* @h@M*it
uLh TLh|uL*L UL4TLt|L? @hi *^_ i@*|c hi|hi4i?| i@*| @?_ u|hi *@MLh ?
UL4i W? |i 4L_i* u|hi *@MLh ?UL4ic @*|L} ht!)c U@? Mi |L}| Lu @t 4T*U|
L*_?}t Lu @ ht!*itt @tti| W??L@|L?t |L *@MLh ?UL4i @hi TLt|i*) ULhhi*@|i_ |
??L@|L?t |L t|LU! hi|h?tc M| |t ULhhi*@|L? t ?L| tUi?|*) *@h}i uLh u|hi
*@MLh ?UL4i |L hiti4M*i 4Lhi U*Lti*) t|LU!t |@? M**t 5?Ui i@h*) ? *ui |i 4T*U|
L*_?}t Lu |i ht!*itt @tti| ? |i uLh4 Lu u|hi *@MLh ?UL4i @hi *@h}ic |i ?it|Lh
tit |L ?it| @| *||*i *^_ i@*| i @t u**) ?|L t|LU!t 6hL4 @}i ef L?@h_t
*^_ i@*| ?Uhi@tit hi*@|i |L u|hi *@MLh ?UL4i @?_ hi|hi4i?| i@*|c tL |@|
4T*U| L*_?}t Lu |i ht!*itt @tti| MiUL4i *itt 4TLh|@?| At ?_Uit @ tu| ?
|i UL4TLt|L? Lu *^_ i@*| |L@h_t M**t u|ih hi|hi4i?| *^_ i@*| t h?
_L? 4Lhi h@T_*) |@? |i 4T*U| @??|3i_ L*_?}t Lu |i ht!*itt @tti| t |t
@TTi?t |i 4T*U| L*_?}t Lu |i ht!*itt @tti| MiUL4i hi*@|i*) 4Lhi 4TLh|@?|c
?_U?} @ tu| ? TLh|uL*L UL4TLt|L? M@U! |L@h_t t|LU!t
Aiti UL?t_ih@|L?t i T*@? |i *uiU)U*i T@||ih?t ? ML| 6}hi e@ @?_ 6}hi
eM Aihi @hi Liih 4TLh|@?| _gihi?Uit ? 4@}?|_it Mi|ii? |i |L }hit
W? 6}hi eM |i 4_*ui _iUhi@ti ? |i t@hi ?it|i_ ? t|LU!t t 4U 4Lhi _h@
4@|U 5?Ui |i ?it|Lh @*hi@_) L*_t ht!) @tti|t ? |i hi|hi4i?| @UUL?|c i
tit |L L*_ @ t@uih *^_ TLh|uL*L
?L|ih @) |L ?_iht|@?_ |iti hit*|t t |L UL4T@hi |i T@||ih?t Lu Uhhi?|
D|*|) Lu UL?t4T|L? Lih |i *ui U)U*i 6}hi D@ tLt |i h@|L Lu @ih@}i Uhhi?|
|*|) uLh LtiL*_t ? |i Df%Df t)t|i4 |L |i @ih@}i Uhhi?| |*|) Lu LtiL*_t
? |i ff%f t)t|i4 `i tii |@| 4Lt| Lu |i }@? uhL4 ?it|?} hi|hi4i?| i@*| ?
t|LU!t LUUht i@h*) ? *ui Ai tLhUi Lu |t }@? t |i }ih *ii*t Lu UL?t4T|L?
|@| @ *Lih tLU@* tiUh|) UL?|hM|L? @**Lt +i|h? ht! ? |i hi|hi4i?| @UUL?|
@**Lt tL4i LtiL*_t |L i?_ T TLLhih tL |@| @u|ih @}i DD Uhhi?| |*|) t L?
@ih@}i }ih ? |i ff%f t)t|i4
+i|h? ht! @*tL ?Uhi@tit |i _tTihtL? Lu |*|) Ai t|@?_@h_ _i@|L?t Lu
Uhhi?| |*|) @UhLtt LtiL*_t | _gihi?| ?UL4i @?_ hi|h? hi@*3@|L?t @hi
}ih ? |i Df%Df t)t|i4 |@? ? |i ff%f t)t|i4 6}hi DM hiTLh|t |i h@|L
Lu |iti t|@?_@h_ _i@|L?t ? |i |L t)t|i4t Aiti i TLt| _gihi?Uit h@ti
4TLh|@?| Th@U|U@* ttit uLh _it}?iht Lu hi|hi4i?| t)t|i4t MiU@ti |i) 4@) Uhi@|i
@? ?Ui?|i |L M@* L| ULLh|t ?i}@|i*) @giU|i_ M) *Lih t|LU! hi|h? hi@*3@|L?t
u ULhtic @ ThLTih i*u@hi @?@*)tt hi^hit |i _tUL?|?} Lu Uhhi?| |*|) Lih
|i *ui U)U*i `i _iuih tU @? @?@*)tt |L tiU|L? D Mi*L
?i *4|@|L? Lu |i hit*|t hiTLh|i_ tL u@h t |@| |i) UL?|ihu@U|@**) Thi_U|
ffI t|LU! 4@h!i| T@h|UT@|L? @4L?} )L?}ih ?it|Lht OLiih i U@? 4L_u)
|t Thi_U|L?c | *||*i igiU| L? L|ih @tTiU|t Lu |i 4L_i*c M) @__?} @  i_ ULt|
Lu t|LU! 4@h!i| T@h|UT@|L? 6}hi S hiTLh|t hit*|t | @ mfcfff  i_ ULt| Ai
uh@U|L? Lu LtiL*_t L @i T@_ |i  i_ ULt| @?_ |i @ih@}i t@hi Lu @tti|t
?it|i_ ? t|LU!t @hi T*L||i_ uLh i@U hi|hi4i?| t)t|i4 ,@h*) ? *ui |i |L tihit
4Li @*4Lt| TihuiU|*) |L}i|ihc tL?} |@| )L?} ?it|Lht @hi i|ih i?|hi*) ? Lh
i?|hi*) L| Lu |i 4@h!i|( *@|ih ? *ui @** ?it|Lht @i T@_ |i  i_ ULt|c @?_ |i
4L_i* Mi@it 4U @t | __ ? |i @Mti?Ui Lu |i ULt|
Se Oi|ihL}i?i|)
W? |i ThiLt tiU|L? i t|_i_ @ hiThiti?|@|i LtiL*_ | @ } tULL* i_
U@|L? M| ?L UL**i}i _i}hii +it*|t @hi t4*@h uLh hiThiti?|@|i LtiL*_t ? |i
L|ih |L i_U@|L? }hLTt OLiih LtiL*_t 4@) _gih @*L?} L|ih _4i?tL?t
6Lh i @4T*ic *@MLh ?UL4i ThLUittit 4@) _gih uLh LtiL*_t L Lh! ? _gihi?|
?_t|hitc @?_ uLh ti*ui4T*L)i_ LtiL*_t *tL tL4i LtiL*_t 4@) Mi 4Lhi 4
T@|i?| Lh ht!@ihti |@? L|iht @t uL?_ M) @ht!)c at|ihc k4M@**c @?_ 5@ThL
Ebb. Aiti _gihi?Uit @UhLtt LtiL*_t 4@) @i 4TLh|@?| igiU|t L? LT|4@*
?it|4i?| t|h@|i}it W? |t tiU|L? i UL?t_ih |t tti
e i@th?} Oi|ihL}i?i|) ? w@MLh W?UL4i
`i ht| UL?t_ih @h@|L? ? |i t|LU@t|U t|hU|hi Lu |i *@MLh ?UL4i ThLUitt
@UhLtt ?_t|hitc @?_ |i? t|_) _gihi?Uit Mi|ii? ti*ui4T*L)i_ @?_ ?L?ti*u
i4T*L)i_ LtiL*_t
`i ti |i 2_}| 5W U*@ttU@|L? |L tT*| LtiL*_t ?|L 2 _gihi?| ?_t
|hit 5|@h|?} ? b.2c |i 5W# hiTLh|t ML| |i Uhhi?| ?_t|h) Lu |i LtiL*_
i@_ u Uhhi?|*) Lh!?} @?_ |i *@t| ?_t|h) u Uhhi?|*) ?i4T*L)i_ At t |i
?uLh4@|L? i ti Ahii U@i@|t @TT*) Liih 6ht|c i }?Lhi |i ?_t|h) Lu
|i tTLti At 4}| Mi ThLM*i4@|U MiU@ti |i tTLti<t *@MLh ?UL4i t @__i_
|L |i i@_<t *@MLh ?UL4ic )i| | 4}| @i ^|i _gihi?| ht! U@h@U|iht|Ut 5iU
L?_c L? @ih@}i SI Lu Lh hitTL?_i?|t t|U ?_t|hit i@U )i@h t?ittU)U*i
UL?t_ih@|L?t E*!i |i @?|UT@|L? Lu @ hiUittL? 4}| uLhUi TiLT*i L| Lu U)U*U@*
tiU|Lht @?_ ?|L *itt L*@|*i ?_t|hit t i _L ?L| 4L_i* |i t|U?} _iUtL?c
Lh it|4@|it Lu |i ti?t||it Lu *@MLh ?UL4i tLU!t |L ?@?U@* 4@h!i| ht!t uLh
_gihi?| ?_t|hit 4}| Mi M@ti_ OLiih i __ ?L| ?_ @?) t}?U@?| igiU|t
i? i hi}hitti_ |i ?4Mih Lu ?_t|h) t|Uiht L?|L ??L@|L?t ? Mt?itt U)
U*i ?_U@|Lht Ah_c |ihi t @ |4?} tti MiU@ti |i *@MLh ?UL4i hiTLh|i_ ? |i
5W# t uLh |i ThiLt U@*i?_@h )i@hc *i |i ?_t|h) UL?Uih?t |i Uhhi?| LM
A@M*i 2 hiTLh|t |i ?4Mih Lu LtiL*_)i@h LMtih@|L?t uLh i@U Lu |i S
_gihi?| i_U@|L??_t|h) Ui**t Aihi t |hi4i?_Lt @h@|L? @UhLtt ?_t|hitc
.| T@h|U*@h*) t4@** ?4Miht ? 4??}c TihtL?@* tihUitc @?_ hiUhi@|L? Aiti
?_t|hit @hi L4||i_ uhL4 A@M*it  |hL} D t @ uh|ih U|Lgc i _hLT Ui**t
? U @?) 5W# @i UL?|@?t uiih |@? 2f LMtih@|L?t( |iti Ui**t @hi *iu|
M*@?! ? A@M*it  |hL} D `i _L Liih ?U*_i LMtih@|L?t ? |iti t4@** Ui**t
i? it|4@|?} UL*4? @?_ hL |L|@*tc |@| t i? hiTLh|?} |i hit*|t uLh @ }i?
?_t|h) @UhLtt @** i_U@|L? *ii*t Lh uLh @ }i? i_U@|L? }hLT @UhLtt @** ?_t|hit
`i hiit|4@|i @}i ThL*it Lu *@MLh ?UL4i uLh |i tLh|ih 5W# t@4T*i Mi}???}
? b.2c @?_ ?U*_?} ?_t|h) _44it ? |i iU|Lh ~￿| Lu TihtL?@* U@h@U|iht|Ut
A@| tc i @**L ?_t|h) |L ?i?Ui L?*) |i *ii* @?_ ?L| |i t@Ti Lu |i @}i
ThL*i uLh @ LtiL*_ | @ }i? @4L?| Lu i_U@|L? `i |i? it|4@|i |i
t|LU@t|U 4L_i* Lu *@MLh ?UL4i tiT@h@|i*) uLh i@U i_U@|L??_t|h) Ui**e
A@M*i  hiTLh|t |i |L|@* @h@?Ui Lu ?UL4ic @?_ |t _iUL4TLt|L? ?|L Tih4@?i?|
@?_ |h@?t|Lh) UL4TL?i?|tc uLh i@U _gihi?| i_U@|L??_t|h) Ui** }hU*|hi
@t M) u@h |i }it| @h@?Ui Lu *@MLh ?UL4i tLU!t |ih ?_t|hit tMiU| |L
t}?U@?| *@MLh ?UL4i tLU!t @hi UL?t|hU|L? @?_ Mt?itt tihUit Ai @h@?Ui
_iUL4TLt|L? ?_U@|it |@| *@MLh ?UL4i tLU!t uLh UL?t|hU|L? Lh!iht |L| @
} tULL* _i}hii @hi i?|hi*) |i4TLh@h) | |i L|ih i |hi4ic Tih4@?i?| ?UL4i
tLU!t @hi itTiU@**) 4TLh|@?| uLh UL**i}i }h@_@|it ? TM*U @_4?t|h@|L? t @
}i?ih@* T@||ih?c |i hi*@|i 4TLh|@?Ui Lu Tih4@?i?| tLU!t tii4t |L ?Uhi@ti |
i_U@|L?@* @||@?4i?| At @t @*hi@_) _LU4i?|i_ uLh |i UL*4? |L|@*tc M|
tii4t hLMt| |? ?__@* ?_t|hit
Ai ML||L4 Lu A@M*i  tT*|t |i t@4T*i ? @ _gihi?| @)c M) _t|?}t?} ti*u
i4T*L)i_ uhL4 ?L?ti*ui4T*L)i_ LtiL*_t E`i ?U*_i_ ML| |)Tit Lu LtiL*_t
? |i ?_t|h) @?@*)ttc t?Ui |ihi @hi |LL ui ti*ui4T*L)i_ LtiL*_t |L @**L @?
?_t|h) _iUL4TLt|L? W?UL4i @h@M*|) t _h@4@|U@**) *@h}ih uLh ti*ui4T*L)i_
LtiL*_t W?UL4i tLU!t @hi i?|hi*) |i4TLh@h) uLh |i ti*ui4T*L)i_ |L| @
} tULL* _i}hiic M| @hi _tThLTLh|L?@|i*) Tih4@?i?| uLh |i ti*ui4T*L)i_ ? |i
|L }ih i_U@|L? }hLTt
A@M*i e UL?t_iht i|ihL}i?i|) ? |i ti?t||) Lu _gihi?| LtiL*_t< ?UL4i
tLU!t |L *@}}i_ t|LU! hi|h?t A@M*i D hiTi@|t |i i ihUti hiT*@U?} *@}}i_ t|LU!
hi|h?t | *@}}i_ hi|h?t L? *L?}|ih4 }Lih?4i?| ML?_t N?uLh|?@|i*) |i t4@**
e‘i @*tL hiTLh| hit￿*|t @}}hi}@|￿?} @UhLtt ￿?_￿t|h￿it @?_ i_￿U@|￿L? }hL￿Tt￿ ￿L|i |￿@| |￿iti _￿gih
t*￿}￿|*) uhL4 |￿i hit￿*|t hiTLh|i_ ￿? 5iU|￿L? ￿ MiU@￿ti ￿ihi L￿h t@4T*i t|@h|t ￿? ￿b.2 @?_ ￿i ￿?U*￿_i
￿?_￿t|h) _￿44￿it ￿? |￿i it|￿4@|￿L? Lu @}i ThL￿*it uLh *@MLh ￿?UL4i￿
HUi** t3it 4i@? |@| |i hit*|t @hi Lu|i? t|@|t|U@**) ?t}?U@?| uLh ?__@* ?
_t|hitc M| |ihi @hi 4@?) ?|ihit|?} T@||ih?t 5|LU! 4@h!i| ht! tii4t itTiU@**)
hi*i@?| uLh TiLT*i ? 4@?u@U|h?}c UL?t|hU|L? @?_ TM*U @_4?t|h@|L? W?|ih
it| h@|i ht! tLt T uLh @}hU*|hic ThLuittL?@* tihUit @?_ ?@?Uic hi@*it|@|i
@?_ ?th@?Uic ? @__|L? |L |i t|LU!4@h!i|ti?t|i tiU|Lht 4L?} UL**i}i }h@_
@|itc |i ti*ui4T*L)i_ @hi itTiU@**) i TLti_ |L t|LU! 4@h!i| ht!c *i ?|ihit|
h@|i ht! t u@h 4Lhi 4TLh|@?| uLh |i ?L?ti*ui4T*L)i_ At ?_?} tTTLh|t |i
UL?U*tL? Lu Oi@|L? @?_ wU@t Ebb.M |@| Th@|i*) L?i_ Mt?itt ht! t @? it
TiU@**) 4TLh|@?| tMt|||i uLh t|LU! 4@h!i| ht! ? |i TLh|uL*Lt Lu 4@?) i@*|)
LtiL*_t
e2 ,giU|t Lu Oi|ihL}i?i|) L? Lh|uL*L LUi
W? |t tiU|L? i **t|h@|i |i igiU|t Lu ?it|Lh i|ihL}i?i|) L? LT|4@* UL?t4T
|L? @?_ TLh|uL*L ULUi 6ht|c i UL?t_ih i|ihL}i?i|) Lu Thiuihi?Uitc U@*U*@|?}
LT|4@* Mi@Lh uLh }*) ht!@ihti ?it|Lht |  ' f @?_ 4T@|i?| ?it|Lht
| B 'f H 5iUL?_c i UL?t_ih _gihi?Uit ? *@MLh ?UL4i ht! Lu |i tLh| *
*t|h@|i_ ? tiU|L? e AL }*}| |iti _gihi?Uitc i t4*@|i |i Mi@Lh Lu
LtiL*_t Lti ?UL4i t T@h|U*@h*) ht!) @?_ }*) ULhhi*@|i_ | @tti| hi|h?tG
ti*ui4T*L)i_ UL**i}i }h@_@|it
A@M*i S tLt @ih@}i UL?t4T|L? @?_ *^_ i@*| E? |Lt@?_t Lu _L**@ht
@?_ |i t@hi Lu *^_ i@*| ?it|i_ ? t|LU!t uLh _gihi?| @}i }hLTt At t
@ 4Lhi UL4T@U| @) uLh t |L t44@h3i |i ?uLh4@|L? Thiti?|i_ }h@TU@**) ?
6}hit 2 |hL} e Ai ht| |hii UL*4?t Lu A@M*i S ti |i M@ti*?i T@h@4i|iht
@?_ UL?t_ih hi|hi4i?| t)t|i4t | k- 'f (k- 'f D @?_ |i t@4i fI |@ h@|i @t
| k- 'f (@ ? _k- 'f D @?_ @ *Lih SI |@ h@|i |@| 4@?|@?t |i t@4i @ih@}i
hiT*@Ui4i?| h@|L @t | k- 'f 
Ai ?i | |L UL*4?t Lu A@M*i S Thiti?| hit*|t uLh @ }ih ht! @ihtL? ULiu
Ui?| Lu f h@|ih |@? D 5?Ui |i |@ h@|it _L ?L| _iTi?_ L? c|  i )@ h i|  i
t@4i @t ? |i M@ti*?i U@ti AL ?_iht|@?_ |i hit*|t uLh }ih  | t 4TLh|@?| |L
hi4i4Mih |@| | tLi*@t|U Thiuihi?Uit |t T@h@4i|ih 4i@thit ML| ht! @ihtL?
@?_ Th_i?Ui Ek4M@** bbf Bhi@|ih Th_i?Ui ?Uhi@tit ThiU@|L?@h) t@?}t @?_
i T*@?t ) }*) ht!@ihti ?it|Lht UL?t4i *ittc @?_ t@i 4Lhic ?|* @}i SD
u|ih |t @}i |i ThiU@|L?@h) t@?}t 4L|i t hi_Ui_ t?Ui |ihi t ?L *@MLh
b?UL4i ht! @?_ hi|hi4i?| i@*| t UL?ih|i_ ?|L @ ht!*itt @??|) At }*)
ht!@ihti ?it|Lht UL?t4i 4Lhi @u|ih hi|hi4i?|
A@M*i S @*tL tLt |@|c @t L?i L*_ i TiU|c }*) ht!@ihti ?it|Lht @i @
*Lih TLh|uL*L t@hi ? t|LU!t ?i ?|ihit|?} T@||ih? |@| t ?L| tM*i ? |i |@M*i
t |@| ih) i@h*) ? *uic |iti ?it|Lht< i^|) TLh|uL*L t@hi t ?Uhi@t?} | @}i
At T@||ih? _Lit ?L| tL T uLh ?it|Lht |  ' D MiU@ti ? i@h*) *ui |iti
?it|Lht @hi UL?t|h@?i_ M) |ih ?@M*|) |L MLhhL |L ?@?Ui i^|) ?it|4i?|t
Ai hi@tL? uLh |t ?Uhi@t?} T@||ih? t i T*@?i_ ? B W? |i Thiti?Ui Lu @?
?Uhi@t?} *@MLh ?UL4i ThL*i |i @??|) @*i Lu u|hi *@MLh ?UL4ic i^@*i?|
|L 4T*U| L*_?}t Lu |i ht!*itt @tti|c ?Uhi@tit | @}i @| ht| @t Ti@! i@h??}t
)i@ht 4Li U*Ltih ? |4i W?it|Lht hitTL?_ |L |t ?Uhi@ti M) tu|?} *^_ i@*|
|L@h_t ht!) ?@?U@* @tti|t w@|ih L? |i @??|) @*i Lu u|hi *@MLh ?UL4i
t|@h|t |L _iUhi@ti @t Ti@! i@h??}t @hi hi@*3i_ @?_ hi|hi4i?| @TThL@Uit( ?it|Lht
hitTL?_ M) tu|?} L| Lu t|LU!t ? 4__*i @}i
Ai ?i | |L UL*4?t Lu A@M*i S tL LT|4@* UL?t4T|L?c i@*|c @?_ TLh|uL*L
@**LU@|L? uLh 4T@|i?| LtiL*_t | B 'f H Aiti LtiL*_t UL?t4i 4Lhi
i@h*) ? *ui EhL}*) T |L @}i Df @?_ *itt *@|ih Ai) @UU4*@|i @*4Lt| ?L i@*|c
?iih L*_?} 4Lhi |@? @ML| mfcfff ? *^_ @tti|t `@| *||*i i@*| |i) _L
@UU4*@|i |i) L*_ ? t|LU!t( |ih i TLthi |L |i t|LU! 4@h!i| t tL t4@** |@|
|i) @hi i |hi4i*) |L*ih@?| Lu i^|) ht!
Ai *@t| |L UL*4?t Lu A@M*i S hiTLh| hit*|t uLh ti*ui4T*L)i_ UL**i}ii_U@|i_
LtiL*_t Ai Thiuihi?Ui T@h@4i|iht @hi |i t@4i @t ? |i M@ti*?i U@tic M|
|i hit*|t @hi ^|i _gihi?| uhL4 |i ht| |hii UL*4?t Lu A@M*i S U @TT*) |L
LtiL*_t | L?*) @ }tULL* i_U@|L? Ai |@ h@|i ? |i Df%Df t)t|i4 t ti|
|L S.DI |L 4@?|@? |i @ih@}i hiT*@Ui4i?| h@|L uLh ti*ui4T*L)i_ UL**i}ii_U@|i_
LtiL*_t wLL!?} @| |i t@hi Lu *^_ i@*| ?it|i_ ? t|LU!tc |ihi @hi |L
_t|?U|i ui@|hitG |i t@hi ?it|i_ ? ht!) ?@?U@* @tti|t t 4U *Lihc @?_
| i M|t @ U*i@h 4Tt@Ti Ai }ih @h@?Ui Lu *@MLh ?UL4i tLU!t @?_ |i
*@h}i TLt|i ULhhi*@|L? Mi|ii? |i *@||ih @?_ ??L@|L?t |L t|LU! hi|h?t UhL_
L| ?it|4i?| ? ht!) ?@?U@* @tti|t At igiU| t T@h|U*@h*) t|hL?} i@h*) ? *uic
i? |i ?it|Lh @t @UU4*@|i_ *||*i *^_ i@*|
2fD` i * u @ h i  ? @ * ) t  t
`i @i Thiti?|i_ _i|@*i_ hit*|t _itUhM?} |i igiU|t Lu @*|ih?@|i hi|hi4i?|
t)t|i4t L? UL?t4T|L?c i@*| @UU4*@|L?c @?_ TLh|uL*L ULUi `i ?L |h? |L
|i i*u@hi 4T*U@|L?t Lu |iti t)t|i4t
`i i@*@|i i@U t)t|i4 M) _tUL?|?} Uhhi?| |*|it M@U! uhL4 |i i?_ |L |i
Mi}???} Lu @_*| *ui E2fc Lh 22 uLh UL**i}ii_U@|i_ LtiL*_t `i hi?Lh4@*3i
_tUL?|i_ |*|) ?|L UL?t4T|L?i^@*i?| ?|tc tL |@| @ DI ?Uhi@ti hiThiti?|t
|i ?Uhi@ti ? |*|) |@| L*_ Mi ThL_Ui_ M) @ DI ?Uhi@ti ? UL?t4T|L? @|
iih) _@|i `i U@*U*@|i |i i TiU|@|L? Lu _tUL?|i_ *ui|4i |*|) @| @}i 2f @UhLtt
@** hi@*3@|L?t Lu ?UL4i @?_ ht!) @tti| hi|h?t( ? Lh_ih |L 4i@thi |i @h@M*|)
Lu L|UL4itc i @*tL U@*U*@|i |i t|@?_@h_ _i@|L? Lu _tUL?|i_ *ui|4i |*|)
@UhLtt |iti hi@*3@|L?t 6?@**)c i @ttitt i*u@hi igiU|t L? hi|hi_ LtiL*_t M)
hiTi@|?} |i t@4i i ihUti _tUL?|?} L?*) M@U! |L @}i SD
Ai |LT T@?i* Lu A@M*i . hiTLh|t hit*|t uLh |i Mi?U4@h! U@ti Lu @ LtiL*_ |
ht! @ihtL?  ' D @?_ @ }tULL* i_U@|L? W? |i |LT hL @** hi|hi4i?| i@*|
t ?it|i_ ? |i ht!*itt @tti|( ? |i tiUL?_ hL @*u Lu hi|hi4i?| i@*| t ?it|i_
? t|LU!t M| |i |@ h@|i t i*_ UL?t|@?| @| fI( ? |i |h_ hL @*u Lu hi|hi4i?|
i@*| t ?it|i_ ? t|LU!t @?_ |i |@ h@|i t *Lihi_ |L SI |L 4@?|@? |i @ih@}i
hiT*@Ui4i?| h@|L @| SfI( @?_ ? |i uLh| hL @** hi|hi4i?| i@*| t ?it|i_ ?
t|LU!t @?_ |i |@ h@|i t *Lihi_ |L .DI |L 4@?|@? |i @ih@}i hiT*@Ui4i?| h@|L
Ai |h_ @?_ uLh| UL*4?t }i |i 4i@? @?_ t|@?_@h_ _i@|L? Lu _tUL?|i_
*ui|4i |*|) ? UL?t4T|L?i^@*i?| ?|t E|Lt@?_t Lu _L**@ht Lu UL?t4T|L?
@| @}i 2f( |i u| @?_ t | UL*4?t hiTLh| |i t@4i 4L4i?|t @| @}i SD( @?_ |i
hi4@??} UL*4?t hiTLh| |i TihUi?|@}i U@?}it ? |iti 4L4i?|t hi*@|i |L |i
Mi?U4@h! U@ti Lu ht!*itt hi|hi4i?| i@*|
Ai |@M*i tLt |@| @ tu| uhL4 @ ht!*itt hi|hi4i?| t)t|i4 |L L?i |@| t DfI
?it|i_ ? t|LU!tc | @ *Lih T@)hL** |@ h@|ic ?Uhi@tit |i i*u@hi Lu |i |)TU@*
2f)i@hL*_ LtiL*_ M) .I Lt| Lu |i i*u@hi }@? t _i |L |i hi_U|L? ?
|i |@ h@|i( |i LtiL*_ }@?t L?*) fDI u |i T@)hL** |@ h@|i t i*_ UL?t|@?|
Ai t|@?_@h_ _i@|L? Lu *ui|4i |*|it @UhLtt LtiL*_t | _gihi?| ?UL4i
@?_ @tti|hi|h? hi@*3@|L?t @*tL ?Uhi@tit 4L_it|*)c M) eI u |i T@)hL** |@ h@|i
2t hi_Ui_ @?_ 2bI u | t i*_ UL?t|@?|
OLtiL*_t @*tL Thiuih |i ht!) hi|hi4i?| t)t|i4 @| @}i SD( |ih _tUL?|i_
|*|) t L? @ih@}i .HI }ih u |i T@)hL** |@ h@|i t hi_Ui_ @?_ 2fI }ih u |
t i*_ UL?t|@?| EuLh |i? |i) @i @UU4*@|i_ }hi@|ih i@*| Lih |ih Lh!?} *ui
@?_ @| @}i SD @hi @M*i |L i?L) |i Mi?i|t  uh|ih tu| ? |i hi|hi4i?| t)t|i4
|L ffI i^|) ?it|4i?|c | @ T@)hL** |@ h@|i |@| t *Lih @}@?c ThL_Uit ii?
*@h}ih |*|) }@?t M| @*tL UL?t_ih@M*) }hi@|ih @h@M*|) Lu L|UL4it
Ai ?i | T@?i* Lu A@M*i . UL?t_iht @ }*) ht!@ihti LtiL*_ |  ' f
At LtiL*_ t ?L| t@**) UL?t|h@?i_ ? |t i^|) L*_?}t ?_ih |i ht!*itt
hi|hi4i?| t)t|i4c @?_ | @U|@**) *Ltit t*}|*) u |i hi|hi4i?| t)t|i4 t tu|i_
?|L i^|it |L| @?) hi_U|L? ? |i T@)hL** |@ h@|i | u |i T@)hL** |@ h@|i
t hi_Ui_c |i }*) ht!@ihti LtiL*_ @U|@**) }@?t 4Lhi |@? |i Mi?U4@h!
LtiL*_c eeI h@|ih |@? .I Ai hi@tL? t |@| ?_ih TLih |*|)c }ih ht!
@ihtL? 4T*it @ *Lih i*@t|U|) Lu ?|ih|i4TLh@* tMt|||L?Q|@| tc @ t|hL?}ih
_ithi |L t4LL| UL?t4T|L? ?|ih|i4TLh@**)Q@?_ |i }ih _tTLt@M*i ?UL4i
@ttLU@|i_ | @ *Lih |@ h@|i @**Lt |i LtiL*_ |L t4LL| UL?t4T|L? 4Lhi
igiU|i*) Lih |i *ui U)U*i
Ai ?i | T@?i* Lu A@M*i . UL?t_iht @ UL4T@h@|i*) ht!|L*ih@?| LtiL*_ |
 ' 2 Ai hit*|t ihi @hi |i 4hhLh 4@}i Lu |Lti uLh |i }*) ht!@ihti
LtiL*_ Ai ht!|L*ih@?| LtiL*_ }@?t 4Lhi |@? |i Mi?U4@h! LtiL*_
u |i T@)hL** |@  h@|i t  i_ EuLh | t T@h|U*@h*) @? Lt |L hi*@  UL?t|h@?|t L?
|t i^|) L*_?}t M| }@?t *itt u |i T@)hL** |@ h@|i t hi_Ui_ Et?Ui 4ThLi_
LTTLh|?|it |L t4LL| UL?t4T|L? Lih |i *ui U)U*i @hi *itt 4TLh|@?| uLh |t
LtiL*_
Ai *@t| T@?i* Lu A@M*i . hiTLh|t hit*|t uLh @ LtiL*_ i@_i_ M) @ ti*ui4T*L)i_
UL**i}i }h@_@|i At LtiL*_ @t ht!) *@MLh ?UL4i |@| t ?t@**) ULhhi*@|i_
| |i t|LU! 4@h!i|c tL |t _ithi_ t|LU! L*_?}t @hi t4@**ih |@? |Lti Lu |i
Mi?U4@h! LtiL*_( | @U|@**) *Ltit t*}|*) uhL4 ?it|4i?| Lu hi|hi4i?| i@*|
? i^|it | @  i_ |@  h@|i ? |i L|ih @?_c |t LtiL*_ @*tL @t @
T@h|U*@h*) ThL?L?Ui_ 4T t@Ti ? *@MLh ?UL4i tL | t T@h|U*@h*) @? Lt
|L t4LL| UL?t4T|L? Lih |i *ui U)U*i Ai LtiL*_ }@?t HI uhL4 @ ht!)
hi|hi4i?| t)t|i4 | @ *Lih T@)hL** |@ h@|ic UL4T@h@M*i |L |i hit*|t uLh |i
Mi?U4@h! LtiL*_
** |i hit*|t ? A@M*i . U@? Mi Uh|U3i_ L? |i }hL?_t |@| |i) @hi _ihi_
22uhL4 @ 4L_i* ? U |ihi t ?L hL*i uLh @ 5LU@* 5iUh|) t)t|i4 5?Ui LtiL*_t
t@i @?_ ?it| |ih *^_ i@*| LT|4@**)c |i 4@?_@|Lh) t@?} @?_ h}_ @tti|
@**LU@|L? Lu |i hi|hi4i?| t)t|i4 U@? L?*) hi_Ui |ih i*u@hi W? |t ti||?}c @?)
hiuLh4 |@| igiU|i*) hi_Uit |i tU@*i Lu 5LU@* 5iUh|) ** ?Uhi@ti i*u@hi
t @ T@h|@* hitTL?ti |L |t UL?Uih?c ? A@M*i H i hiTLh| @ RT@|ih?@*t|U i*u@hi
@?@*)tt ? U |i }Lih?4i?| tit _gihi?| |*|) T@h@4i|iht |@? |Lti Lu |i
LtiL*_ |ti*u W? |i ht| T@?i*c |i LtiL*_ t 4T@|i?|c | B 'f H( *iu| |L
|t L? _iUit | ** _L ih) *||*i t@?} uLh hi|hi4i?|c @t **t|h@|i_ ? A@M*i S
Ai }Lih?4i?|c Liihc _tUL?|t |*|) t?} B 'f bS @t ? Lh Mi?U4@h! U@ti
Oihi |ihi t @ 4L_it| i*u@hi }@? Lu 2fI uhL4 @ tu| Lu hi|hi4i?| i@*| |L@h_t
i^|it | @   i_ |@ h@|ic M| @ t4@** i*u@hi *Ltt Lu fSI u |i T@)hL** |@ h@|i
t hi_Ui_ Ai hi@tL?c Lu ULhtic t |@| uhL4 |i }Lih?4i?|<t TL?| Lu i TiLT*i
4@!i TLLh ti Lu |ih |@ U|tc tTi?_?} |i4 i@h*) ? *ui @?_ u@*?} |L t@i i?L}
uLh hi|hi4i?|
Ai tiUL?_ T@?i* Lu A@M*i H hiTLh|t hit*|t i? |i LtiL*_ t }*) ht!
@ihtic |  ' fc M| |i }Lih?4i?| t ht!|L*ih@?|c |  '2  W ?|   tU @ t i
@ tu| Lu hi|hi4i?| i@*| |L@h_t i^|it uLhUit LtiL*_t |L |@!i L? 4Lhi ht!c
U 4ThLit |ih i*u@hi uhL4 |i }Lih?4i?|<t TL?| Lu i `i*u@hi htit M)
.I @?_ 2eIc hitTiU|i*)c ? |i U@tit |  i_ @?_ hi_Ui_ T@)hL** |@  h@|it
** |i hit*|t i @i hiTLh|i_ tL u@h @tt4i |@| |i ht!*itt hi@* ?|ihit| h@|i t
 i_ @| 2I @?_ |i i^|) Thi44 @| eI t @ ?@* i ihUtic ? A@M*i b i UL?t_ih
@h@|L?t ? |iti T@h@4i|iht At t @ @*@M*i UiU! L? |i hLMt|?itt Lu Lh M@tU
hit*|t( | @*tL i?@M*it t |L UL?t_ih @| 4}| @TTi? |L i*u@hi u |i ?it|4i?|
Lu hi|hi4i?| i@*| ? ht!) @tti|t hi_Ui_ |i i^*Mh4 i^|) Thi44
Ai |LT T@?i* Lu A@M*i b hiTi@|t |i ht| |hii hLt Lu A@M*i . uLh |i Mi?U4@h!
U@ti Ai tiUL?_ @?_ |h_ T@?i*t UL?t_ih |L @*|ih?@|i tUi?@hLt ? U |i
i^|) Thi44 t  TihUi?|@}i TL?| *Lih @| I W? |i ht| @*|ih?@|ic |i i^|)
Thi44 u@**t M| |i ht!*itt ?|ihit| h@|i t ?U@?}i_c tL |i i TiU|i_ i^|) hi|h?
u@**t M)  TihUi?|@}i TL?| At t @ tUi?@hL i?t@}i_ M) Uh|Ut Lu 5LU@* 5iUh|)
?it|4i?| ? i^|it L Lhh) |@| tU @ hiuLh4 L*_ _hi T t|LU! ThUit @?_
_hi _L? i TiU|i_ t|LU! hi|h?t W? |i tiUL?_ @*|ih?@|ic |i i^|) Thi44
u@**t M| |i ht!*itt ?|ihit| h@|i htit M)  TihUi?|@}i TL?|c *i@?} |i i TiU|i_
i^|) hi|h? ?U@?}i_ At tUi?@hL t Thi_U|i_ M) }i?ih@* i^*Mh4 4L_i*t ?
U |i hi|h? |L ht!) U@T|@* t  i_ M) |iU?L*L})c tU @t L c W?}ihtL**c @?_
2+Ltt EbHD Lh Mi* Ebbb
`|? i@U Lu |i @*|ih?@|i tUi?@hLtc |i i*u@hi }@?t ThL_Ui_ M) ht!)
?it|4i?| Lu hi|hi4i?| i@*| @hi t4*@h |L M| t*}|*) t4@**ih |@? |Lti ? |i
Mi?U4@h! U@ti W? |i hLt 4@h!i_ | _LM*i @t|iht!tc A@M*i b UL4T@hit i*u@hi
? |i @*|ih?@|i tUi?@hLt | ht!) ?it|4i?| Lu hi|hi4i?| i@*|c |L i*u@hi ?
|i Mi?U4@h! U@ti | ht!*itt ?it|4i?| Lu hi|hi4i?| i@*| At t @ Uh_i
@) |L U@T|hi |i TLttM*|) |@| ht!) ?it|4i?| Lu hi|hi4i?| i@*| 4}| *Lih
|i i^|) Thi44 W| |h?t L| |@| |i hit*|t @hi Uh|U@**) _iTi?_i?| L? |i @)
? U |i i^|) Thi44 u@**t Wu | u@**t |hL} *Lih t|LU! hi|h?tc @t ? |i
ht| @*|ih?@|ic |i? i*u@hi }@?t @hi hi_Ui_ uhL4 .I |L 2HI Wu | u@**t |hL}
@ }ih ht!*itt h@|ic @t ? |i tiUL?_ @*|ih?@|ic |i? i*u@hi }@?t @hi @U|@**)
?Uhi@ti_ |L DfI
2eS L ? U *  t  L ?
#iUtL?t @ML| |i ^@?||) @?_ uLh4 Lu hi|hi4i?| t@?} @hi @4L?} |i 4Lt|
4TLh|@?| |@| @ |)TU@* LtiL*_ |@!it ? |i ULhti Lu @ *ui|4i #itT|i |i
4TLh|@?Ui Lu |i ttic ?|* ih) hiUi?|*) ?@?U@* iUL?L4t|t @i @_ *||*i ^@?
||@|i ?_iht|@?_?} Lu |i u@U|Lht |@| tL*_ @giU| |t _iUtL? At }@T ? Lh
!?L*i_}i @t 4@_i | @h_ |L }i tL?_ @_Ui |L TL*U)4@!iht UL?t_ih?} hiuLh4t
? hi|hi4i?| t)t|i4t
W? |t T@Tih i @i M*| @ T@h|@*i^*Mh4 *uiU)U*i 4L_i* |@| U@? Mi
ti_ |L i T*Lhi |i ThLTih|it Lu @*|ih?@|i t)t|i4t W? Lh Mi?U4@h! U@tic i
?_ @ i*u@hi }@? i^@*i?| |L .I Lu UL?t4T|L? uhL4 |i ?it|4i?| Lu @*u Lu
hi|hi4i?| i@*| ?|L i^|itc @UUL4T@?i_ M) @ hi_U|L? ? |i 5LU@* 5iUh|) |@ 
h@|i |L 4@?|@? |i t@4i @ih@}i hiT*@Ui4i?| h@|i Lu ?UL4i ? hi|hi4i?| Ai 4@?
U@??i* |hL} U |iti }@?t @hi hi@*3i_ t |@| @ *Lih 5LU@* 5iUh|) |@ h@|i
i*Tt LtiL*_t t4LL| |ih UL?t4T|L? Lih |i *ui U)U*i Ai }@?t uhL4 i^|)
?it|4i?| Lu hi|hi4i?| i@*| @hi t4@**ihc @ML| fDI Lu UL?t4T|L?c i? |i
5LU@* 5iUh|) |@ h@|i t i*_ UL?t|@?| @| |t ?|@* *ii* W?|ihit|?}*)c ? Lh 4L_i*
T@h|U*@h*) ht!@ihti LtiL*_t @hi T@h|U*@h*) !ii? |L t4LL| UL?t4T|L? @?_
|t i Tihi?Ui ii? *@h}ih }@?t uhL4 hi_Ui_ |@  h@|it 4@_i TLttM*i M) i^|)
hi|h?t L? hi|hi4i?| i@*| At t |hi _itT|i |i u@U| |@| ht!@ihti LtiL*_t
@hi *itt i?|t@t|U i^|) ?it|Lht
`*i |iti hit*|t @hi i?ULh@}?} uLh ThLTL?i?|t Lu i^|) ?it|4i?| M) |i
5LU@* 5iUh|) t)t|i4c i ?L|i |L U@i@|t 6ht|c *Lih 5LU@* 5iUh|) |@ h@|it
hi_Ui i*u@hi M) fSI Lu UL?t4T|L? ? @ 4L_i* ? U ?it|Lht @hi i |hi4i*)
4T@|i?|c | @ *L |4i _tUL?| u@U|Lh Lu fHc M| |i }Lih?4i?| _}it |ih
i*u@hi t?} @ }ih |4i _tUL?| u@U|Lh Lu fbS At U@*U*@|L? t @ Uh_i @) |L
U@T|hi u@U|Lht |@| 4}| *i@_ |L ?@_i^@|i Th@|i t@?} @?_ t|u) @ 4@?_@|Lh)
hi|hi4i?| t@?} t)t|i4 W? |t 4L_i*c Liihc |ihi t @ tMt|@?|@* }@? Lu 2fI
uhL4 5LU@* 5iUh|) i^|) ?it|4i?| |  i_ |@  h@|it Aiti ?_?}t t}}it|
|@| |i @TThLTh@|i @_t|4i?| Lu |@ h@|it ** _iTi?_ L? _i|@*i_ @tt4T|L?t
@ML| |i Mi@Lh Lu LtiL*_tc M| |@| ?_ih @ _i h@?}i Lu @tt4T|L?t |ihi
@hi i*u@hi }@?t |L Mi @_ M) ?it|?} tL4i hi|hi4i?| i@*| ?|L i^|it
2D5iUL?_c @ t)t|i4 | T@h|@* ?it|4i?| Lu hi|hi4i?| i@*| ? |i i^|) 4@h!i|
@t }hi@|ih @h@M*|) Lu L|UL4it @UhLtt ULLh|t @h|U*@h*) ?i}@|i L|UL4it uLh
tL4i ULLh|t 4}| ThLL!i Thitthi uLh TL*|U@* M@*L|tc @?_ |i @?|UT@|L? Lu
M@*L|t 4}| U@?}i |i UL?t4T|L? Mi@Lh 4L_i**i_ ihi At t @? 4TLh|@?|
tti uLh hiti@hU L? 5LU@* 5iUh|) hiuLh4
Nt?} _@|@ uhL4 |i 5W#c i t|_) i|ihL}i?i|) ? *@MLh ?UL4i ThLUittit
@UhLtt LtiL*_t `i ?_ |@| tL4i LtiL*_tQT@h|U*@h*) ti*ui4T*L)i_ UL**i}i
}h@_@|itQ@hi i TLti_ |L 4U }hi@|ih L*@|*|) ? |ih *@MLh ?UL4i |@? @hi
|)TU@* LtiL*_t Ai *@MLh ?UL4i Lu |iti LtiL*_t @*tL |i?_t |L Mi 4Lhi
}*) ULhhi*@|i_ | hi|h?t L? t|LU!t @?_ *L?}|ih4 ML?_t At i|ihL}i?i|)
@giU|t LT|4@* ?it|4i?| t|h@|i}it @?_ 4@) i*T |L t|u) 5LU@* 5iUh|) hiuLh4
|@| ?U*_it @? i*i4i?| Lu TihtL?@* ULUi
`i @*tL UL?t_ih |i TLttM*|) |@| ?it|4i?| Lu hi|hi4i?| i@*| ? i^|it
4}| hi_Ui |i i^|) Thi44 `i _L ?L| M*_ @ }i?ih@* i^*Mh4 4L_i* |L
t|_) |t ttic M| i _L UL4T@hi hit*|t ?_ih @*|ih?@|i @tt4T|L?t @ML| |i
i^|) Thi44 `i ?_ |@| | 4@||iht }hi@|*) i|ih |i i^|) Thi44 u@**t
|hL} @ _iU*?i ? |i i TiU|i_ hi|h? L? t|LU!t Lh |hL} @ hti ? |i ht!*itt
?|ihit| h@|i W? |i uLh4ih U@ti |i i*u@hi }@?t uhL4 ?it|?} hi|hi4i?| i@*|
? i^|it @hi hi_Ui_c *i ? |i *@||ih U@ti |i) @hi @U|@**) }hi@|ih |@? ? Lh
Mi?U4@h! 4L_i*
W? i@*@|?} Lh hit*|tc | t 4TLh|@?| |L Mi @@hi Lu tiih@* hitTiU|t ? U
Lh 4L_i* t Liht4T*i_ 6ht|c i UL?t_ih L?*) ti*u?@?U?} hi|hi4i?| t)t|i4t
? U |ihi t ?L ?i| T@)4i?| uhL4 @?) LtiL*_ |L @?) L|ih At i }?Lhi
|i hi_t|hM|i ui@|hit Lu |i Thiti?| 5LU@* 5iUh|) t)t|i4c @?_ i @i ?L|?}
|L t@) @ML| |i Lih@?} Lu *@M*|it |L ThiLt }i?ih@|L?t 4T*i_ M) |i Thiti?|
t)t|i4 5iUL?_c i @tt4i |@| @tti| hi|h?t @hi ?_iTi?_i?|*) @?_ _i?|U@**)
_t|hM|i_ At i }?Lhi |i @h@|L? ? hi@* ?|ihit| h@|it @?_ i^|) Thi4@ |@|
t |i tMiU| Lu 4U hiUi?| hiti@hU Ah_c i @Mt|h@U| uhL4 |i i t|i?Ui Lu L?ih
LUUTi_ Lt?} At t @? 4TLh|@?| L4ttL? t?Ui Lt?} t |i 4@? UL4TL?i?|
Lu i@*| uLh 4@?) TiLT*i LUUL EbbH |@!it @ ht| t|iT |L@h_t |i hi@*t|U
?ULhTLh@|L? Lu Lt?} ?|L @ *uiU)U*i 4L_i* 6Lh|c i @tt4i |@| *@MLh ?UL4i
tLU!t @i UL?t|@?| @h@?Uit 5L4i hiti@hUiht @i @h}i_ |@| |i @h@?Ui Lu
_Lt)?Uh@|U tLU!t |L *@MLh ?UL4i t }ih i? |i iUL?L4) t i@! @?_ ht!)
@tti| hi|h?t @hi *L( |t U@? @i 4TLh|@?| igiU|t L? |i _i4@?_ uLh ht!) @tti|t
2S@t tL? M) @?! EbHSc L?t|@?|?_it @?_ #i EbbSc @?_ 5|Lhit*i||i?c
Ai*4ihc @?_ v@hL? EbbH@ 6?@**)c i @tt4i |@| *@MLh ?UL4i @?_ |i hi|hi4i?|
@}i @hi i L}i?Lt |L |i LtiL*_ L_ic ih|L?c @?_ 5@4i*tL? Ebb TL?| L|
|@| LtiL*_t | i M*i *@MLh tTT*) U@? @gLh_ |L L*_ ht!ih TLh|uL*Lt MiU@ti
|i) U@? @_t| |L ?i}@|i @tti| hi|h?t ML| M) U@?}?} |ih UL?t4T|L? @?_ M)
U@?}?} |ih *@MLh tTT*) ? 4TLh|@?| |@t! uLh u|hi hiti@hU t |L ?ULhTLh@|i
|iti @?_ L|ih hi@*t|U UL4T*U@|L?t ?|L |i M@tU *uiU)U*i 4L_i* Lu TLh|uL*L
ULUi
2.. +iuihi?Uit
Mi*c ?_hi c bbHc RAi }}hi}@|i ,giU|t Lu W?U*_?} ,^|it ? |i 5LU@*
5iUh|) Aht| 6?_c ?TM*ti_ T@Tihc `@h|L? 5ULL* Lu |i N?iht|) Lu
i??t)*@?@
Mi*c ?_hi c bbbc RAi 5LU@* 5iUh|) Aht| 6?_c |i +t!*itt W?|ihit| +@|ic
@?_ @T|@* UU4*@|L?c ?TM*ti_ T@Tihc `@h|L? 5ULL* Lu |i N?ih
t|) Lu i??t)*@?@
||@?@tLc h@3Lc bbDc RAi W?|ih|i4TLh@* **LU@|L? Lu L?t4T|L?G AiLh)
@?_ ,_i?Uic @h?i}i+LUit|ih L?uihi?Ui 5ihit L? M*U L*U) bHb
@*_33c ih*}c @?_ ?|L?) w)?Uc bb.c RAi W4T@U| Lu hi_U|@M*|) @?_
Ah@?t@U|L? Lt|t L? Lh|uL*L LUi ? @ *|TihL_ 5i||?}c ?TM*ti_
T@Tihc Lt|L? L**i}i @?_ i vLh! N?iht|)
@hMihtc UL*@t c bbbc ROL } hi Oi_}?} #i4@?_tq ,_i?Ui uhL4 wL?}
OLh3L? tti| **LU@|L?c uLh|UL4?} aLh?@* Lu 6?@?Ui
@ht!)c +LMih| c 6 AL4@t at|ihc *it 5 k4M@**c @?_ @||i # 5@ThLc
bb.c Rhiuihi?Ui @h@4i|iht @?_ i@Lh@* Oi|ihL}i?i|)G ? , Tih4i?|@*
TThL@U ? |i Oi@*| @?_ +i|hi4i?| 5|_)c "@h|ih*) aLh?@* Lu ,UL
?L4Ut 2c D.D.b
ih|@|c @hL*  @?_ U@i* O@*@ttLtc bb.c RhiU@|L?@h) Lh|uL*L i@Lh
uhL4 @ wui)U*i ihtTiU|ic aLh?@* Lu ,UL?L4U #)?@4Ut @?_ L?|hL* 2c
DDe2
*@?U@h_c *ih ac bbc RLi4i?|t ? |i ,^|) hi44c hLL!?}t @Tiht
L? ,UL?L4U U||) 2c .DH
L_ic ~c +LMih|  ih|L? @?_ `**@4 5@4i*tL?c bbc Rw@MLh 5TT*) 6*i M*
|) @?_ Lh|uL*L LUi ? @ wui )U*i L_i*c aLh?@* Lu ,UL?L4U #)?@4Ut
@?_ L?|hL*c Sc e2.eb
2Hh@?_|c U@i* `c bbbc R,t|4@|?} Lh|uL*L @?_ L?t4T|L? LUiG  L?
_|L?@* ,*ih ,^@|L?t TThL@Uc uLh|UL4?} aLh?@* Lu 6?@?Ui
hi??@?c U@i* ac ,_@h_L 5 5U@h|3c @?_ +L?@*_ w@}?@_Lc bb.c R5|h@|i}U
tti| **LU@|L?c aLh?@* Lu ,UL?L4U #)?@4Ut @?_ L?|hL* 2c ..ef
hi??@?c U@i* a @?_ v j@c bbHc R+itL*|L? Lu @ 6?@?U@* 33*ic ?TM
*ti_ T@Tihc ?_ihtL? Bh@_@|i 5ULL* Lu @?@}i4i?|c Nw
@4TMi**c aL? vc bbSc RN?_iht|@?_?} +t! @?_ +i|h?c aLh?@* Lu L*|U@*
,UL?L4) fec 2bHeD
@4TMi**c aL? v @?_  Bhi}Lh) @?!c bHbc RL?t4T|L?c W?UL4ic @?_
W?|ihit| +@|itG +i?|ihThi|?} |i A4i 5ihit ,_i?Uic ? *ih *@?U@h_
@?_ 5|@?*i) 6tUih i_t ,+ @UhLiUL?L4Ut ??@* bHbc @4Mh_}ic
G WA hitt
@4TMi**c aL? v @?_ +LMih| a 5**ihc bbHc RV@*@|L? +@|Lt @?_ |i wL?}+?
5|LU! @h!i| |*LL!c aLh?@* Lu Lh|uL*L @?@}i4i?| 2ec 2S
@4TMi**c aL? v @?_ wt  VUih@c bbHc R`L 5L*_ ) wL?}Aih4 L?_tqc
,+ `Lh!?} @Tih L SHf
@4TMi**c aL? v @?_ wt  VUih@c bbbcRL?t4T|L? @?_ Lh|uL*L #iUtL?t
`i? , TiU|i_ +i|h?t @hi A4i V@h)?}c uLh|UL4?} "@h|ih*) aLh?@* Lu
,UL?L4Ut
@hhL**c ht|LTih # @?_ w@hi?Ui O 544ihtc bbc RL?t4T|L? BhL|
@h@**i*t W?UL4i BhL|G 5L4i i ,_i?Uic ? # ih?i4 @?_ aL?
 5Li?c i_tc @|L?@* 5@?}t @?_ ,UL?L4U ihuLh4@?Uic U@}Lc WwG
N?iht|) Lu U@}L hitt
LUULc aL @L 6c bbHc R?ihUUTi_ OLt?}c ih4@?i?| W?UL4ic @?_ Lh|uL*L
LUic ?TM*ti_ T@Tihc O@h@h_ N?iht|)
LUULc aL @L 6c 6h@?UtUL a BL4itc @?_ @tU@* a @i?L|c bbHc RL?t4T|L?
@?_ Lh|uL*L LUi Lih |i wui)U*ic ?TM*ti_ T@Tihc O@h@h_ N?ih
t|)
2bL?t|@?|?_itc BiLh}i c aL?  #L?@*_tL?c @?_ +@?t ih@c bbHc Ra?Lh
@?<| LhhLG  i ihtTiU|i L? |i ,^|) hi44 33*ic ,+
`Lh!?} @Tih L SS.
L?t|@?|?_itc BiLh}i  @?_ #@hhi** #ic bbSc Rtti| hU?} | Oi|ihL}i
?iLt L?t4ihtc aLh?@* Lu L*|U@* ,UL?L4) fec 2b2ef
L c aL?c aL?@|@? , W?}ihtL**c ahc @?_ 5|iTi?  +Lttc R AiLh) Lu |i Aih4
5|hU|hi Lu W?|ihit| +@|itc ,UL?L4i|hU@ Dc HDefH
#i@|L?c ?}t 5c bbc R5@?}t @?_ w^_|) L?t|h@?|tc ,UL?L4i|hU@ Dbc
222eH
6@4@c ,}i?i 6 @?_ B `**@4 5Uih|c b..c RO4@? @T|@* @?_ @T|@* @h
!i| ,^*Mh4c aLh?@* Lu 6?@?U@* ,UL?L4Ut Dc DeS
B@!_tc O@hh)c bb.c R,@h??}t N?Uih|@?|) @?_ wui)U*i Lh|uL*L LUic ?
TM*ti_ T@Tihc WA
Bi@?@!LT*Ltc aL?c *@ 5 |Ui**c @?_ 5|iTi?  ~i*_itc bbHc R5LU@* 5iU
h|) L?i)<t `Lh|c uLh|UL4?} ? *@ 5 |Ui**c +LMih| a )ihtc @?_
OL@h_ vL?} i_t hLtTiU|t uLh 5LU@* 5iUh|) +iuLh4c i?tL? +iti@hU
L?U* @?_ N?iht|) Lu i??t)*@?@ hitt
BLh?U@tc ihhi*ih @?_ aL?@|@? @h!ihc bbSc RL?t4T|L? ih |i wui
)U*ic ?TM*ti_ T@Tihc WA
Oi@|L?c aL? @?_ #iMLh@ a wU@tc bb.@c R@h!i| 6hU|L?tc 5@?} i@Lh @?_
Lh|uL*L LUic @UhLiUL?L4U #)?@4Ut c .Sf
Oi@|L?c aL? @?_ #iMLh@ a wU@tc bb.Mc R5@?}t i@Lh @?_ Lh|uL*L LUiG
`U +t!t @||ihqc ?TM*ti_ T@Tihc Lh|it|ih? N?iht|)
OMM@h_c B*i??c aL?@|@? 5 5!??ih @?_ 5|iTi? ~i*_itc bbec RAi W4TLh|@?Ui
Lu hiU@|L?@h) L|it uLh , T*@??} W?__@* @?_ }}hi}@|i 5@?}c ?
**@? O i*|3ih @?_ @h*it W *Lttihc i_tc @h?i}i+LUit|ih L?uihi?Ui
5ihit L? M*U L*U)c efc Db2D
fa@}@??@|@?c +@ @?_ @h@)@?@ + kLUih*@!L|@c bbSc R`) 5L*_ *_ih iL
T*i W?it| witt ? 5|LU!t A@? vL?}ih iLT*iqc 6i_ih@* +itihi @?! Lu
??i@TL*t "@h|ih*) +iic 2
a@}@??@|@?c +@ @?_ ~i?) `@?}c bbSc RAi L?_|L?@*  @?_ |i
hLtt5iU|L? Lu , TiU|i_ +i|h?tc aLh?@* Lu 6?@?Ui Dc D
k4c AL?} 5!c @?_ ,_@h_ 4Mih}c bbSc R#)?@4U L?4)LTU Lh|uL*L i@
Lhc +ii Lu 6?@?U@* 5|_it bc eQS
k4M@**c *itc bbfc RhiU@|L?@h) 5@?} ? |i 54@** @?_ ? |i w@h}ic ,UL?L
4i|hU@ DHc D.
wc a?c bbHc RLh|uL*L 5i*iU|L? ? 5|LU@t|U ,?hL?4i?|tc ?TM*ti_ T@Tihc
5|@?uLh_ N?iht|)
@?!c  Bhi}Lh)c bHSc RAi ,^|) hi44 @?_ |i L?Ui?|h@|L? Lu }}hi
}@|i 5LU!tc aLh?@* Lu 6?@?U@* ,UL?L4Ut .c 22b
ih|L?c +LMih| c bSbc Rwui|4i Lh|uL*L 5i*iU|L? N?_ih N?Uih|@?|)G Ai
L?|?Lt A4i @tic +ii Lu ,UL?L4Ut @?_ 5|@|t|Ut Dc 2e.2D.
ih|L?c +LMih| c b.c RT|44 L?t4T|L? @?_ Lh|uL*L +*it ? @ L?|?Lt
A4i L_i*c aLh?@* Lu ,UL?L4U AiLh) c .e
tU!ic a Lh?5|igi?c bbDc RW?__@* W?UL4ic W?UL4T*i|i W?uLh4@|L?c @?_ }
}hi}@|i L?t4T|L?c ,UL?L4i|hU@ Sc HfDHef
L|ihM@c a@4it  @?_ ?_hi  5@4U!c bb.c ROLtiL*_ Lh|uL*L **LU@|L?
ih |i wui )U*ic ,+ `Lh!?} @Tih L SHD
+Lttc 5|iTi? c bb.c R5@4i*tL?<t 6@**@U) Lu w@h}i 4Miht +it|i_c ?TM
*ti_ T@Tihc v@*i N?iht|)
5@4i*tL?c @* c bSbc Rwui|4i Lh|uL*L 5i*iU|L? M) #)?@4U 5|LU@t|U hL
}h@44?}c +ii Lu ,UL?L4Ut @?_ 5|@|t|Ut Dc 2b2eS
5@4i*tL?c @* c bbc RwL?}+? +t! AL*ih@?Ui i? ,^|) +i|h?t @hi i@?
+i}hitt?}G ti_LT@h@_L it @?_ V?_U@|L? Lu @ t?itt4@?<t +t!< ?
`**@4  h@?@h_c `**@4 # Lh_@t @?_ O@hL*_ ` `@||t i_tc L?i)c
@UhLiUL?L4Utc @?_ ,UL?L4U L*U)G ,tt@)t ? OL?Lh Lu a@4it ALM?c @ 4 
Mh_}ic G WA hittc H2ff
5|Lhit*i||i?c ki|*c ht W Ai*4ihc @?_ 4h v@hL?c bbH@c Rtti| hU?} |
W_Lt)?Uh@|U +t! @?_ ih*@TT?} Bi?ih@|L?tc ?TM*ti_ T@Tihc @h?i}i
i**L? N?iht|)
5|Lhit*i||i?c ki|*c ht W Ai*4ihc @?_ 4h v@hL?c bbHMc RAi +t! 5@h?}
W4T*U@|L?t Lu *|ih?@|i 5LU@* 5iUh|) hh@?}i4i?|tc ?TM*ti_ T@Tihc
@h?i}i i**L? N?iht|)
A@Ui?c BiLh}i @?_ + Otti)c bbc R"@_h@|hi@ti_ i|L_t uLh M|@??}
TThL 4@|i 5L*|L?t |L L?*?i@h tti| hU?} L_i*tc ,UL?L4i|hU@ Dbc
.bS
VUih@c wt c bb.c RT|4@* Lh|uL*L LUi uLh wL?}OLh3L? W?it|Lht |
L?|h@_@M*i W?UL4ic ?TM*ti_ T@Tihc O@h@h_ N?iht|)
`@U|ihc aittU@c bbH@c RLh|uL*L @?_ L?t4T|L? #iUtL?t ?_ih i@?+iih|?}
+i|h?tG ? , @U| 5L*|L? uLh L4T*i|i @h!i|tc ?TM*ti_ T@Tihc O@h
@h_ N?iht|)
`@U|ihc aittU@c bbHMc R+t! ihtL? @?_ **LU@|L? |L wL?}Aih4 L?_tc ?
TM*ti_ T@Tihc O@h@h_ N?iht|)
2A@M*i G @ti*?i @h@4i|iht
#itUhT|L? @h@4i|ih V@*i
+i|hi4i?| @}i EgS D
#tUL?| u@U|Lh EB b S
+t! @ihtL? ED
V@h@?Ui Lu |h@?t|Lh) tLU!t Ej2
0
L } tULL* fDS
O} tULL* f.H
L**i}i fDHe
V@h@?Ui Lu Tih4@?i?| tLU!t Ej2
￿
L } tULL* ffD
O} tULL* ffS
L**i}i fSb
5i?t||) |L t|LU! hi|h?t Eq
L } tULL* fbDS
O} tULL* fS2.
L**i}i f.
Lhhi*@|L? | t|LU! hi|h?t E41#
L } tULL* 2Hf
O} tULL* .fb
L**i}i DDD
+t!*itt h@|i E-8 3  f2
i@? i Uitt hi|h? L? t|LU!t E> f e
5|_ t|LU! hi|h? Ej# D.
6 i_ ULt| E8 f Lh ffff
5LU@* 5iUh|) |@ h@|i Ew  fA@M*i 2G i** 53it
W?_t|h) L O} 5ULL* O} 5ULL* L**i}i AL|@*
}hU*|hi .SD SD H 2
??} b Sf bH D..
@?u@U|h?} S .b 2ef 2HSD
L?t|hU|L? ee 2bH ebe eHeS
Ah@?tTc UL44 H2H .2 .f e.f
Ah@_i f.2 eSS eeD ..H
6?c +,c ?t fb bbD bSD 2fSb
t tih eb e. DeH 2e2e
ihtL?@* tih Db DH fH S2D
+iUhi@|L? b 2S f HD
hLu tih DS .H HH Db..
M*U @_4 b 2D. fb. .b
5i*ui4T*L)i_ D DS2 22e2 Sbb
L? ti*ui4T*L)i_ .Sef 2.e ffH efH2
AL|@* H.DD 2S.S 22Sf e..DA@M*i G V@h@?Ui #iUL4TLt|L?
L O} 5ULL* O} 5ULL* L**i}i **
W?_t|h) AL|@* ih4%AL|@* AL|@* ih4%AL|@* AL|@* ih4%AL|@* AL|@* ih4%AL|@*
}hU*|hi   ffbe fDf   fSS ff.HS
@?u@U|h?} ffD.b ffb. ffDfS ffb2 ffeSb f2eH ffD2b fD
L?t|hU|L? ffb. fffff fff fbe   ffHf feD
Ah@?tTc UL44 fb ffDH ffDD ffH   ffS.2 fSS
Ah@_i ffbb. f.f. ffHbf f2De ff.2 f2DHS ffHbD fDb
6?c +,c ?t   ffbf f2Se ffH2S f2H2 ffbfS fe.
t tih   f2.D fH2f   fHH f.Hb
hLu tih   ff.f2 fHf ff.2 fbD ff.. fe.H
M*U @_4   ffe.f fSD. ffS f2Dbe ffeDf fHH2
5i*ui4T*L)i_ fSbD fffff f2bb f2b2 fbHD fbfb f2f2 fSe
L? ti*ui4T*L)i_ ffSDD ff.S2 ffDD ffbSb ffeH f.SH ffDeD f2e
** ffD. ffSH ffH2b ffS ff.ee f2bf ffHSH fe
￿L|iG ￿** TLt￿|￿￿i ￿@h￿@?Uit @hi t￿}?￿￿U@?|*) _￿gihi?| uhL4 3ihL @| |￿i f￿￿I *i￿i*￿ A￿L
￿@h￿@?Uit it|￿4@|i_ |L Mi ?i}@|￿￿i ￿@￿i Mii? ti| |L 3ihL￿A@M*i eG +i}hittL? Lu ih4@?i?| }}hi}@|i 5LU! L? w@}}i_ , Uitt 5|LU! +i|h?t
L O} 5ULL* O} 5ULL* L**i}i **
W?_t|h) q4 q4q4q4
}hU*|hi   f fDf.   f.De f22H
@?u@U|h?} ff2D fH ff.Df f2.HS ffD.. f2fD. ffH2bW fD2e
L?t|hU|L? fb.WW fSD.. ff..f f2e2   fWW fDD2.
Ah@?tTc UL44 f..H f2bH ffeHH f2e   ff2be fH.b
Ah@_i fS f22H fffDf ff2eD ffeef ffbD fff.D ff2H
6?c +,c ?t   ffSf ffSb fffb ff22e ffeS f2H
t tih   ffDS ff2SD   ffHfe fbeb
hLu tih   ff2f ffHSf ffS22 feD. ffe.b f2See
M*U @_4   ffSe f2f2 f2bDWW fDfbe ff.2WW fe2.
5i*ui4T*L)i_ ffbS ffbSe ff.D fSD2 fHSbW feSe fb fDb
L? ti*ui4T*L)i_ ff22W fb.f ffSHW feeH ffeS2 f2bbH ff.fWW feSH
** ffb. f.f ffSHbW f.HD ff.2WW febe ff.S2WW feDS2
￿L|iG 88 5￿}?￿￿U@?| @| |￿i DI *i￿i*￿ 8 5￿}?￿￿U@?| @| |￿i ￿fI *i￿i*￿A@M*i DG +i}hittL? Lu ih4@?i?| }}hi}@|i 5LU! L? w@}}i_ , Uitt L?_ +i|h?t
L O} 5ULL* O} 5ULL* L**i}i **
W?_t|h) q4q4q4q4
}hU*|hi   fD.DfWW fe2ee   fD.DWW fDfH
@?u@U|h?} f2f2fWW feS.e ff.Df f2.HS ffDf f2S2. f22W fS.
L?t|hU|L? f. fb.. f.HHW fbS   f.HW feffD
Ah@?tTc UL44 f.2 f2f2. ffS2 f2be   ffeHD f2..
Ah@_i fH22 f22e ffHD f2SfH fff2 fff22 ff.De fbHf
6?c +,c ?t   fDS2 f2f.e fbbD f2H fbSW f..b
t tih   f22f2 f2SH   ffbe fSff
hLu tih   ffbb ff.e fbWW fDH f.eWW feDef
M*U @_4   fDbW fb2S f2f f2fff f2bW fSHD
5i*ui4T*L)i_ fSD f2Sb fb2 f2be fb f2. f22eWW fe2fe
L? ti*ui4T*L)i_ f22 ff ff2WW feS f2bfWW fDH.e fD2WW fD2.b
** fDW fDHS fSHWW feDf fSWW fS2S fffWW fDeD.
￿L|iG 88 5￿}?￿￿U@?| @| |￿i DI *i￿i*￿ 8 5￿}?￿￿U@?| @| |￿i ￿fI *i￿i*￿A@M*i SG wui )U*i hL*it
L?t4T|L?
@ti*?i @ti  ' f B 'f H5 i * u , 4 T * L ) i _
}i f%ff Df*DfW Df%Df f%ff Df%Df f%ff Df%Df f%ff Df%Df
2fD 2f22 2f2S 2f. 2f 2fHH 2fD 2fS 2Dfb 2Sf
SDf 2DeH 2S 2SD 2D2 2eHS 2SDf 2Se. Hb H2H
DSD 2eS 2SfS 2DeS 2e2 2eDe 2be 2.H D2 DD
SSHf 22e 2SSe 2eb 22SD 2eeS DbD D. 2S. ef2
Hff SbH 2DS H2. bfe 2fSf e2. e2. 2.2S 2H.f
`i@*|
@ti*?i @ti  ' f B 'f H5 i * u , 4 T * L ) i _
}i f%ff Df*DfW Df%Df f%ff Df%Df f%ff Df%Df f%ff Df%Df
2fD Dbe D.. Sb H2f .b2 b 2. 2He .D
SDf 2be 2. DH. b2H DfD. .2D DSe SD.D Hbb
DSD .D.. efe bS2S ffS 2S.H f2 .H ..f bDf2
SSHf ..2H 2SfS b2H fDDf 2H. D. e. Db.S Sb.
Hff Sf eD Hef fHD bbe f f eS.D D2ff
w^_ Lh|uL*L 5@hi ? 5|LU!t
@ti*?i @ti  ' f B 'f H5 i * u , 4 T * L ) i _
}i f%ff Df*DfW Df%Df f%ff Df%Df f%ff Df%Df f%ff Df%Df
2fD ff fb ff fb. fb. fbb fbb fD. fD
SDf fbb ff fbH fbD f.2 ff ff fb fSH
DSD fHH fH fS fS ffH ff fbf fD. fe
SSHf fbf fbS fHD fD. feb ff ff fDe fD
Hff fb2 fDH fbf fSH fD. ff ff fS fD
A@ +@|it
fffI fffI SffI fffI SffI fffI SffI fDfI S.DI
W +iuiht |L |￿i tUi?@h￿L ￿￿ihi |￿i |@ h@|i ￿t ￿i*_ UL?t|@?| @| |￿i t@4i *i￿i* @t ￿? |￿i f%￿ff
U@tic ￿4T*)￿?} @ ￿￿}￿ih @￿ih@}i hiT*@Ui4i?| h@|￿L￿A@M*i .G `i*u@hi ?@*)tt
@ti*?i A@ +@|i `i*u@hi }i 2f `i*u@hi }i SD B@? }i 2f B@? }i SD
i@? 5|_ i@? 5|_ i@? 5|_ i@? 5|_
f%ff fffI HS. .D 22Sb e2
Df*DfW fffI H.S Hf 2.f .e feHI 2HSI 2f2I SS.I
Df%Df SffI bS H 2eeS S22 .fI eI .HfI HH.I
ff%f DfI bDb bS 2eb2 b.. ebI 2ffI bHI HDS.I
 ' f A@ +@|i `i*u@hi }i 2f `i*u@hi }i SD B@? }i 2f B@? }i SD
i@? 5|_ i@? 5|_ i@? 5|_ i@? 5|_
f%ff fffI SfH 2. 22D 2De
Df*DfW fffI SfD 2b 2.De SS2 fHI fbDI 2222I SfHI
Df%Df SffI S.H 22S 2ee2 DSH eDI eDI HbI 2S2I
 '2 A@ +@|i `i*u@hi }i 2f `i*u@hi }i SD B@? }i 2f B@? }i SD
i@? 5|_ i@? 5|_ i@? 5|_ i@? 5|_
f%ff fffI 2f. . 22f 2.
Df*DfW fffI 2H f 2bHS HD. 2I DI DD.I Sb2I
Df%Df SffI 2Df  2 S2D HI .bI ebI bfbeI
L** 5, A@ +@|i `i*u@hi }i 22 `i*u@hi }i SD B@? }i 22 B@? }i SD
i@? 5|_ i@? 5|_ i@? 5|_ i@? 5|_
f%ff fDfI .Se 2bf 2f Dfb
Df*DfW fDfI .S 2Hb .bS f ff.I fSI 2SSI bbI
Df%Df S.DI H 2bD 2H ..b HfI .2I D22I DfDI
W +iuiht |L |￿i tUi?@h￿L ￿￿ihi |￿i |@ h@|i ￿t ￿i*_ UL?t|@?| @| |￿i t@4i *i￿i* @t ￿? |￿i f%￿ff
U@tic ￿4T*)￿?} @ ￿￿}￿ih @￿ih@}i hiT*@Ui4i?| h@|￿L￿A@M*i HG @|ih?@*t|U `i*u@hi ?@*)tt
B ALL wL A@ +@|i `i*u@hi }i 2f `i*u@hi }i SD B@? }i 2f B@? }i SD
i@? 5|_ i@? 5|_ i@? 5|_ i@? 5|_
f%ff fffI H Se .2S 
Df*DfW fffI HDf .. 2D HfD 2feI .bI eS.SI DeDfI
Df%Df SffI Hf S2 .f 2f fDDI 22I I HefI
 ALL O} A@ +@|i `i*u@hi }i 2f `i*u@hi }i SD B@? }i 2f B@? }i SD
i@? 5|_ i@? 5|_ i@? 5|_ i@? 5|_
f%ff fffI 2fS. fb 2f2S 2.D
Df*DfW fffI 2f2 22 fDb .e SbI 22I DfbSI SSH2I
Df%Df SffI 2. 2 2.b S2e 2e2I fI DbI 2SbI
W +iuiht |L |￿i tUi?@h￿L ￿￿ihi |￿i |@ h@|i ￿t ￿i*_ UL?t|@?| @| |￿i t@4i *i￿i* @t ￿? |￿i f%￿ff
U@tic ￿4T*)￿?} @ ￿￿}￿ih @￿ih@}i hiT*@Ui4i?| h@|￿L￿A@M*i bG `i*u@hi ?@*)tt | *|ih?@|i i@? tti| +i|h?t
@ti*?i @ti A@ +@|i `i*u@hi }i 2f `i*u@hi }i SD B@? }i 2f B@? }i SD
> 'e I c-8 ' f2 i@? 5|_ i@? 5|_ i@? 5|_ i@? 5|_
f%ff fffI HS. .D 22Sb e2
Df*DfW fffI H.S Hf 2.f .e feHI 2HSI 2f2I SS.I
Df%Df SffI bS H 2eeS S22 .fI eI .HfI HH.I
*|ih?@|i  A@ +@|i `i*u@hi }i 2f `i*u@hi }i SD B@? }i 2f B@? }i SD
> ' I c-8 ' f2 i@? 5|_ i@? 5|_ i@? 5|_ i@? 5|_
f%ff fffI HD. .f 22D D
Df*DfW fffI HS .H 2D SSe fI eeI eHI H.HbI
WW f22I .I f.DI befDI
Df%Df .2DI b2f H2 2Deb S.e HI SSbI DI bf.eI
WW 2H2I bI 2DI b.ffI
*|ih?@|i 2 A@ +@|i `i*u@hi }i 2f `i*u@hi }i SD B@? }i 2f B@? }i SD
> ' I c-8 ' f i@? 5|_ i@? 5|_ i@? 5|_ i@? 5|_
f%ff .ffI bf .b 2e2f eS
Df*DfW .ffI b2 He 2S.S SHH f2I 2HI fSfI SDHI
WW DfI DSI .bSI fSI
Df%Df e.DI bS H 2Df. S SI 22I SfI eSHHI
WW DfI eD.I febI .HSDI
W +iuiht |L |￿i tUi?@h￿L ￿￿ihi |￿i |@ h@|i ￿t ￿i*_ UL?t|@?| @| |￿i t@4i *i￿i* @t ￿? |￿i f%￿ff
U@tic ￿4T*)￿?} @ ￿￿}￿ih @￿ih@}i hiT*@Ui4i?| h@|￿L￿
WW ￿L4T￿|it |￿i ￿i*u@hi }@￿? hi*@|￿￿i |L |￿i M@ti*￿?i U@tic ￿￿i￿ ￿?_ih |￿i ￿?￿|￿@* @tt￿4T|￿L?
uLh @tti| hi|￿h?t Lu > ’e I@ ? _-8 ’￿ ￿f2￿Figure 1 - Labor Income Profiles










































College College High School High School No High School No High SchoolFigure 2b - Consumption, Income, Wealth and Annuity
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Figure 2a - Consumption, Income, Wealth and Annuity









































Income Wealth Consumption Retirement WealthFigure 3b - Wealth, Stocks and T-Bills







































Figure 3a - Wealth, Stocks and T-Bills






































Stocks T-Bills WealthFigure 4a - Liquid Portfolio Share invested in Stocks













20 24 28 32 36 40 44 48 52 56 60 64 68 72 76 80 84 88 92 96
Figure 4b - Liquid Portfolio Share invested in Stocks
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sFigure 6a - Liquid Portfolio Share invested in Stocks and Participation Rate
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Figure 6b - Liquid Portfolio Share invested in Stocks
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Share Inv. in Stocks (Liq. Wealth) Participation Rate